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CHAPTER I 
INTRODUCTION
Predator  c a l l i n g  o f  one so r t  o r  another has been used by sport  
and p ro fess iona l  hunters f o r  years as a method o f  a t t r a c t i n g  v ar ious  
c a rn iv o re s  and scavengers to the c lose  p ro x im i ty  o f  the  c a l l e r .  Anec­
do ta l  and In s t r u c t io n a l  a r t i c l e s  f r e q u e n t ly  appear In popular s p o r ts ­
men's magazines (see Appendix f o r  a p a r t i a l  b ib l i o g r a p h y ) ,  but the re  
have been few c r i t i c a l  analyses o f  t h i s  a p p a re n t ly  v a lu a b le  research  
and management technique and the behaviora l  responses upon which I t  Is 
based.
The e a r l i e s t  re fe rence  In the techn ica l  l i t e r a t u r e  to the use o f  
p re da tor  cat Is  (A lcorn ,  1946) was l im i te d  to a d e s c r ip t io n  o f  a few 
d i f f e r e n t  types o f  coyote c a l l s  and personal experiences In t h e i r  use. 
Benson (1948) constructed a c a l l  according to  A lc o r n 's  In s t r u c t io n s ,  
but,  not s a t i s f i e d  w i th  the r e s u l ts  o b ta in e d ,  discarded I t  In fa v o r  o f  
a commercia lly  produced c a l l ,  w i th  which he subsequently had moderate 
success in a t t r a c t i n g  coyotes ( Canis l a t r a n s ) . He noted, however, th a t  
the  c a l l  was a lso  e f f e c t i v e  In c a l l i n g  deer ,  p a r t i c u l a r l y  females w i th  
fawns hidden In the a re a .  N ear ly  a l l  o f  the o th e r  re ferences  to the  
technique a re  short  notes or  passing comments regard ing the use o f  
c a l l s  (Wetmore, 1952; Robinson, 1952; Diem, 1 954 ) .
Working w i th  foxes ( Urocyon c inereoargenteus and Vulpes f u l v a )
In Minnesota,  Morse and Baiser  (1961) attempted a q u a n t i t a t i v e  a p p ra is a l
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o f  the fa c t o r s  In f lu e n c in g  c a l l i n g  success. A f t e r  a year  o f  f i e l d  work 
and a t o t a l  o f  401 c a l l i n g  t r i a l s ,  they reported an o v e r a l l  success 
r a t e  o f  14 ,4  per c e n t .  Of the many environmental parameters measured,  
most f a i l e d  to  c o r r e l a t e  s i g n i f i c a n t l y  w i th  successes. They concluded 
t h a t  the f a c to r s  most conducive to success were (1)  c a l l i n g  in the  l a t e  
a f te rno on  and evening,  (2) c a l l i n g  when the a i r  was e s s e n t i a l l y  calm,  
and (3)  making a c a r e fu l  approach to the c a l l i n g  s i t e .
The c u r re n t  controversy  regard ing predator  contro l  programs 
(Leopold, 1964; Cain e t  a l . ,  1971; Olson,  1971) suggests th a t  a s i m i l a r  
d e t a i l e d  a n a ly s is  o f  t h i s  technique and i t s  e f f i c a c y  in decoying coy­
otes is a p p r o p r ia te .  i t  is  e v id e n t  th a t  coyote management w i l l  cont inue  
to  c o n s is t  mostly  o f  popu la t ion  co n tro l  measures In response to  damage 
com pla in ts .  I t  is  a ls o  apparent th a t  the most e f f e c t i v e  coyote co n tro l  
method, po isoning,  w i l l  be c u r t a i l e d  and r i g i d l y  c o n t r o l le d  in the  
f u t u r e .  C a l l in g  and s e l e c t i v e l y  shooting p a r t i c u l a r  coyotes w i l l  prob­
a b ly  become in c r e a s in g ly  important as an a l t e r n a t i v e  and supplementary  
contro l  method. P rov id ing  w i l d l i f e  managers w i th  a r e a l i s t i c  assess­
ment o f  the m e r i ts  o f  t h i s  technique n e c e s s i ta te s  a c r i t i c a l  and con­
t r o l l e d  e v a lu a t io n  o f  i t s  e f f e c t i v e n e s s  and some i d e n t i f i c a t i o n  o f  the  
f a c t o r s  which in f lu e n c e  i t s  successful use.
In a d d i t i o n ,  a review o f  the b io lo g ic a l  and w i l d l i f e  management 
l i t e r a t u r e  revea ls  a p a u c i ty  o f  bas ic  in form at ion  on coyotes; a g re a t  
number o f  e c o lo g ic a l  and behav iora l  quest ions remain unanswered. The 
use o f  a coyote c a l l  to  a t t r a c t  coyotes so th a t  they may be captured  
o r  marked w i th o u t  i n j u r y  to  the animal may w e l l  prove to  be an exceed ing ly
v a lu a b le  research technique* Again,  a c r i t i c a l  examination o f  the  
method Is  suggested
This  repor t  describes  the r e s u l t s  o f  an In te n s iv e  f i e l d  study  
to  e v a lu a te  the use o f  coyote c a l l s .  The p r o je c t  was designed to  
provide  the fo l lo w in g  In form at ion:
1. A d e te rm in a t io n  o f  which.  I f  any, environmental  
v a r ia b le s  in f lu e n c e  c a l l i n g  success. The n u l l  hypotheses
to  be tes ted  were th a t  s p e c i f i c  weather f a c t o r s ,  t ime o f  day,  
ground cover ,  and t e r r a i n  fe a tu re s  have no s i g n i f i c a n t  I n f l u ­
ence on c a l l i n g  success.
2 . A de te rm in a t io n  o f  the o v e r a l l  e f f e c t i v e n e s s  o f  
d i s t r e s s - t y p e  coyote c a l l s ;  the r e l a t i v e  e f fe c t i v e n e s s  o f  a 
commercia lly  produced, mouth-blown predator  c a l l  as opposed 
to  tape recordings o f  a c tua l  r a b b i t  d is t r e s s  c a l l i n g ;  and 
the e f fe c t i v e n e s s  o f  c lo s e - ra n g e ,  hand-mouth squeaking ( to  
be described l a t e r ) .
3 . A d e s c r ip t io n  and c h a r a c t e r i z a t io n  o f  the  observed  
behavior o f  responding coyotes.
4 .  A d e t a i l e d  sonographic examination and comparison
o f  some o f  the coyote c a l l s  common 1 y used and r e a d i l y  a v a i l a b l e ,
CHAPTER I I 
STUDY AREA
The study area  was located în the upper B lackfoot  R iver  dra inage  
in western Montana, and was centered in the v i c i n i t y  o f  Ovando, a p p ro x i ­
m ate ly  50 miles  east  o f  Missoula on Montana Highway 200 (F igure  1 ) ,  The 
area extended from Nine M i le  F la ts  (T14N, R15W) in Missoula County, to  
the mountain p r a i r i e s  north o f  Avon (T11N, R8W) in Powell County, a 
d is ta n c e  o f  approx im ate ly  60 m i les  by highway.
S e le c t io n  o f  t h i s  p a r t i c u l a r  area was based upon several  f a c t o r s .  
Local re s id e n ts ,  coyote hunters ,  and Fish and W i l d l i f e  S erv ice  personnel  
In d ic a te d  th a t  the area supported a u b iq u i to u s ,  com parat ive ly  high den­
s i t y  coyote po p u la t io n .  Secondly, the  e n t i r e  area appeared to  co n s is t
o f  r e l a t i v e l y  homogeneous coyote h a b i t a t .  L a s t ly ,  the open v e g e ta t io n
and t e r r a i n  fe a tu re s  perm it ted  r e l a t i v e l y  unobstructed ob servat ion  o f  
the  behavior  o f  any responding coyotes.
T o p o g ra p h ic a l ly ,  the area cons is ts  o f  a long mountain v a l l e y  w i th  
wide draws and low r o l l i n g  h i l l s ,  surrounded by the much higher mountains 
o f  the Swan Range, Garnet Range, and the C ont in en ta l  D iv id e .
Sagebrush (A r te m is ia  spp.)  and grass species dominate the f l o r a ,
w i t h  ia rge  patches and f in g e r s  o f  c on i fe rou s  f o r e s t  (predom inate ly  
Pinus ponderosa) extending in to  the v a l l e y  from the surrounding mountains,  
p a r t i c u l a r l y  along creek d ra ina ge s .  Sagebrush provides moderate to
Figure 1. Map of the study area.
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heavy ground cover from 1 to 3 f e e t  In h e ig h t .  Grasses seldom grow 
higher  than 6 to  8 Inches. The d e n s i ty  o f  con i fe rou s  t r e e  stands  
v a r i e s  from w id e ly  s c a t te re d  In d iv id u a l  t rees  to dense th ic k e t s  In 
which v i s i b i l i t y  Is  less than 50 yards.  Dense w i l lo w  ( S a l I x  spp. ) , 
aspen ( Populus t rem ulo ldes)  and cottonwood (P_̂ . t r Ic h o c a rp a )  t h ic k e ts  
occur s p o r a d ic a l l v  ^hrouahout the a re a .
F ie ld  work was done during the f i r s t  fo u r  months o f  the y e a r ,  
under a wide range o f  w in te r  and spring weather c o n d i t io n s .  Tempera­
tures  v a r ie d  from - 3 0 °  to  +18°  C; wind speeds o c c a s io n a l ly  ranged upward 
to  more than 60 m i les  oer hour; b l i z z a r d s  and r a in  s q u a l ls  were common. 
During the l a t t e r  few weeks o f  the  study,  severe w in te r  weather abated  
somewhat and c ond i t io ns  became more moderate and s p r i n g - l i k e .
Durlna mo<r "F studv. the area was covered by abnormally  deep 
snow. Deaths u d  to  4 l  Inches were recorded a t  c a l l i n g  s i t e s ;  measure­
ments o v f r  ?6  i n c h e s  were common. The heavy snow g r e a t l y  reduced the  
amount o f  cover a v a i l a b l e  to both coyotes and c a l l e r  and closed many 
roads In the a rea .
CHAPTER I I I 
FIELD METHODS
To minimize experimental v a r i a t i o n ,  i t  was necessary to  use tape  
record ings o f  the c a l l s  f o r  a l l  f i e l d  t r i a l s .  A Uher 4000 Report -L ,  
b a t t e r y -o p e r a te d ,  p o r ta b le  tape reco rd er ,  e s p e c i a l l y  lu b r ic a te d  f o r  
extreme cold  weather o p e r a t io n ,  was used. Playback volume was increased  
w i th  a S i n c l a i r  Model iC-12 in te g ra te d  c i r c u i t  e x te rn a l  a m p l i f i e r .  Th is  
a m p l i f i e r ,  powered by a 12-v drv c e l l  power source, was connected to  a
C a le c t r o ,  3.2-ohm, 8-w, 6 - In e x te rn a l  speaker by an l 8 - f t  lead .  The
e n t i r e  u n i t  was c a r r ie d  in a knapsack and weighed approxim ate ly  28 pounds. 
For reco rd ing ,  a Uher M-514 microphone was used. A l l  recordings were 
made a t  7 1 - ip s  tape speed.
P a r t  o f  the studv was designed to compare the e f fe c t iv e n e s s  o f
a commonly used, commercia lly  produced, mouth-blown predator  c a l l  w i th
ac tua l  small animal d i s t r e s s  c r i e s .
Tape recordings o f  the commercia lly  produced c a l l s  were made w i th  
the  a s s is ta n ce  o f  personnel o f  the Bureau o f  Sport F is h e r ie s  and W i ld ­
l i f e ,  W i l d l i f e  Serv ices  D i v i s i o n .  An e x p e r t ,  experienced coyote c a l l e r  
used severa l  d i f f e r e n t  covote c a l l s  commonly employed by W i l d l i f e  Ser­
v ic e s  personnel;  a l l  o f  these c a l l s  were recorded. From t h i s  c o l l e c t i o n ,  
the s in g le  record ing t h a t  provided the h ighest  q u a l i t y  reproduct io n ,  
made w i th  the c a l l  wffH which the c a l l e r  f e l t  he had had the most success
In the f i e l d ,  was se lec ted  f o r  use as a f i e l d  s t im u lu s .  This  c a l l  was 
manufactured by Weems, F t .  Worth, Texas. A l l  the c a l l s  were analyzed  
w i th  the a id  o f  a sonograph.
Tape recordings o f  a c tu a l  d i s t r e s s  c a l l i n g  were d i f f i c u l t  to ob­
t a i n .  A v a r i e t y  o f  taped d i s t r e s s  noises are  a v a i l a b l e  commercia l ly ,  
p a r t i c u l a r l y  from the Burnham B ro thers ,  I n c . ,  Marble F a l l s ,  Texas. How­
e v e r ,  to  minimize oo ss ib le  recording and equipment v a r i a t i o n ,  new d is t r e s s  
record ings were made w i th  the equipment described above. Through the  
cooperat ion  o f  personnel o f  the S t e l l a  Duncan Memorial I n s t i t u t e ,  the  
d is t r e s s  c r ie s  o f  domestic r a b b i t s ,  l i g h t l y  a n e s th e t ize d  and undergoing 
c a rd ia c  puncture In conjunct ion  w i th  o th e r  s tu d ie s ,  were recorded.
Both the commercial c a l l  tape and the r a b b i t  d is t r e s s  tape were 
d u p l ic a te d  and e d i te d  f o r  f i e l d  use. Each s t im u lu s ,  as presented In 
the  f i e l d ,  consisted o f  a 6 -  to  7-sec s e r ie s  o f  harsh c r i e s ,  fo l low ed  
by a 10-sec pause, and another 6 -  to 7 -sec  s e r ie s  o f  c r i e s .
Output volumes f o r  both tapes were equated as c lo s e ly  as p o s s ib le .  
Sound I n t e n s i t y  peaks o f  107 dBC, as measured one fo o t  from the speaker 
w ith  an H. H. S c o t t ,  Type 450-B Sound Level M eter ,  were used as the basis  
f o r  comparison. I n t e n s i t i e s  o f  both tapes ranged downward from th a t  va lue  
to  approx im ate ly  101 dBC. Tables  1 and 2 d e p ic t  peak sound I n t e n s i t i e s  
from t h i s  system as measured a t  va r ious  d is tances  and In d i f f e r e n t  d i r e c ­
t io n s  from the speaker. Although wind, p r e c i p i t a t i o n ,  and v a r i a t i o n s  ; n 
topography o r  ground cover w i l l  In f lu e n c e  the sound t ran sm iss ion ,  the  
va lues  presented o lv e  some In d ic a t io n  o f  the  I n t e n s i t y  and range o f  the
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Table  1. I n t e n s i t y  o f  Commercial C a l l  Tape a t  Various Distances  
and D i r e c t io n s  from the Speaker (dBA)®
Distance from Speaker (Yards)
D i r e c t io n
from
Speaker 50 100 150 200 250 300 350 400 450 500
0° 68 54 42 44 38 35 32 30 30 < 3 0
30° Right 62 56 44 38 34 30 < 30
60°  Right 58 47 33 < 3 5 ^
90® Right 53 39 < 3 5 b
120® Right 53 <40**
150® Right 49 35 < 3 0
180® 52 40 33 < 3 0
150® L e f t 47 36 32 < 3 0
120® L e f t 48 < 3 0
90® L e f t 52 44 <35^
60® L e f t 60 46 37 36 35 < 3 0
30® L e f t 66 52 44 36 34 34 32 < 3 0
®dBA used to  minimize  wind noise in t e r f e r e n c e .
^Background noise sound pressure le v e ls  equa l led  or  exceeded 
st imulus  noise l e v e l s .
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Tab le  2 . In t e n s i t y  o f  Rabbit  D is t re s s  Tape a t  Various Distances  
and D i r e c t io n s  from the Speaker (dBA)
D is tance  from Speaker (Yards)
DI r e c t io n
from
Speaker 50 100 -50 200 250 300 350 400 450 500
0 ° 67 54 44 39 38 36 32 32 30 < 3 0
30° Right 61 52 42 36 34 32 <30
60°  Right 56 43 36 < 3 0
90° Right 51 37 < 3 0
120° Right 52 34 < 3 5 *
150° Right 48 37 <30
180° 53 39 34 < 3 0
150° L e f t 50 38 <30
120° L e f t 49 < 3 0
90° L e f t 53 40 < 3 5 *
60° L e f t 60 48 43 34 37 <30
30° L e f t 64 53 43 37 33 33 30 < 3 0
^Background noise sound pressure le v e ls  equal led or  exceeded
stimulus noise l e v e l s .
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s t im u l i  presented .  These ta b le s  were prepared w i th  the speaker 50 
Inches above the ground, over l e v e l ,  grassy t e r r a i n ,  on a calm, c l e a r  
day.
In the  o r i g i n a l  design,  50 to 60 c a l l i n g  s i t e s  were located near 
roads throughout the  study a r e a .  The plan c a l le d  f o r  repeated ly  t r a v e l ­
ing t h i s  ro u te ,  performing t r i a l s  a t  a l t e r n a t e  s i t e s  on a l t e r n a t e  t r i p s .
The severe w i n t e r ,  w i th  heavy snow depths and r e s u l t a n t  road c l o ­
sures,  made much o f  the route  In a c c e s s ib le .  Whenever p o s s ib le ,  s i t e s  
along the o r i g i n a l  route  were used. These were supplemented by severa l  
roughly  c i r c u l a r  snowshoe sub-routes from 3 to 5 m iles  long, w i th  6 to  10 
c a l l i n g  s ta t io n s  each. S ta t io n s  along the sub-routes were located so 
th a t  each s i t e  was beyond the e f f e c t i v e  c a l l i n g  range o f  the st imulus  
given a t  o th e r  s i t e s  along the ro u te .  The c i r c u l a r  design perm it ted  
lo c a t io n  o f  c a l l i n g  s i t e s  along the e n t i r e  length  o f  each sub -ro u te ,  
w ith o u t  r e q u i r in g  a re tu rn  t r i p  along the same path taken e a r l i e r  In 
the day. U l t i m a t e l y ,  a combined v e h ic le  and snowshoe route  comprised 
of  97 c a l l i n g  s i t e s  was e s ta b l is h e d :  57 were along snowshoe routes and
40 were approachable by v e h i c l e .  During the l a t e r  weeks o f  the  study,  
the snowshoe routes were r e ta i n e d ,  even though the necess i ty  f o r  snow- 
shoes was gone.
O c c a s io n a l ly ,  some s t a t io n s  were te m p o ra r i ly  In ac c e s s ib le  and had 
to  be by-passed. Others became conspicuous as snow cover m elted ,  and 
were d e le te d .  S t i l l  o th e rs  were de le te d  because o f  new or  increased  
logging a c t i v i t y  In an a r e a .  As roads opened and more areas became 
a c c e s s ib le ,  some new s t a t io n s  were added to the route  to  rep lace  those  
d e le t e d .
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In d iv id u a l  s ta t io n s  were se lec ted  to  provide the la r g e s t  po ss ib le  
unobstructed view o f  the surrounding a re a ,  w h i le  p rov id ing  some degree  
o f  cover and concealment a t  the s i t e  and along the approach to the s i t e .  
The r o i l i n g ,  open t e r r a i n  g e n e r a l ly  perm it ted  c le a r  observat ion  o f  the  
approach and behavior  o f  coyotes,  but o f t e n  made i t  d i f f i c u l t  f o r  the  
observer  to  reach the s i t e  inconspicuously . S i t e  lo c a t io n s  were recorded 
on U. S. Geologic Survey topographic  maps.
The observer  proceeded cons e c ut iv e ly  from one s t a t i o n  to the next  
u n t i l  t r i a l s  had been oerformed a t  a l l  a c c e s s ib le  s i t e s .  This  procedure 
was then repeated ,  beginning w i th  the  f i r s t  c a l l i n g  s i t e .  A minimum 
of  two weeks elapsed between successive t r i a l s  a t  the same s t a t i o n .
Each c a l i i n g  s i t e  was approached w i th  care to reduce the l i k e l i ­
hood o f  d is tu rb in g  coyotes near the s t a t i o n .  Equipment was set up q u i e t l y  
and u n o b t r u s iv e ly .  Camouflaged c lo t h in g ,  a p p ro p r ia te  f o r  p r e v a i l in g  back­
ground c o n d i t io n s ,  was worn during a i  i t r i a l s .  Attempts were made to  
make successive t r i a l s  a t  the  same lo c a t io n  as id e n t ic a l  as p o s s ib le .  
P a r t i c u l a r  emphasis was given to p o s i t io n in g  the speaker In the same 
lo c a t io n  and d i r e c t i o n  each t im e.
The commercial c a l l  and r a b b i t  d is t r e s s  tapes were played a l t e r ­
n a te ly  a t  successive t r i a l s .  Care was taken to e q u a l i z e  output  volumes 
o f  the two taoes.  Marks on the recorder  volume contro l  ind ica ted  equal 
peak volume le v e ls  as determined in p r i o r  t e s t i n g .
The f i r s t  p a r t  o f  a l l  t r i a l s  consisted o f  p lay ing  the a p p r o p r ia te  
ta p e ,  then remaining m ot ion less ,  w a i t in g  and looking f o r  coyotes,  and 
recording the behavior  o f  any coyotes observed. A t r i a l  was considered  
successful i f ,  dur ing  t h i s  f i r s t  phase, (a) coyotes ,  under o b se rv a t ion
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a t  the t ime the c a l l  was g ive n ,  approached the c a l l i n g  s i t e ,  o r ,  (b) 
coyotes ,  not observed p r i o r  to  the c a l l ,  appeared and /or  approached the  
c a l l i n g  s i t e .
In a l l  but the f i r s t  17 t r i a l s ,  a second stimulus no ise ,  the  
"hand-mouth squeak."  was presented.  A s e r ie s  o f  l o w - In t e n s I t y  (82 to  
88 dBC), h ig h -p i tc h e d  squeaks were created  by moistening the l i p s  and 
sucking l i g h t l y  on, o r  " k i s s i n g , "  the back o f  the hand f o r  7 to  10 
seconds. This  technique was f i r s t  described by Loring (1946) and claimed  
by Burnham (personal communication) to  be an extrem ely  e f f e c t i v e  c a l l i n g  
method. This  c a l l  was used whether coyotes had been observed during  
the  f i r s t  phase or  no t .  A l l  observed responses were c a r e f u l l y  recorded.
The d e te rm ina t ion  o f  when to g iv e  the hand-mouth squeak depended 
upon the responses observed during the f i r s t  phase o f  the  t r i a l .  The 
f i r s t  phase was te rm ina ted ,  and the hand-mouth squeak g iven ,  under one 
o f  fo u r  c o n d i t io n s :
1. I f  a coyote (or  coyotes) approached the c a l l i n g  s i t e ,  
the f i r s t  phase was terminated when the approach te rm inated ,  and 
the coyote began to move away. Approach te rm in a t io n  was u s u a l ly  
a ra d ic a l  change In behav io r ,  as a r e s u l t  o f  scenting the c a l l e r ,  
and was e a s i l y  I d e n t i f i a b l e .
2. I f  a coyote (or  coyotes) approached the c a l l i n g  s i t e ,  
but continued past as I f  I t  had not located the st imulus source,
or  a t  le a s t  had not become obviously  aware o f  the c a l l e r ' s  presence,  
the f i r s t  phase was term inated  when the coyote passed out o f  s ig h t .  
In these cases. I t  was obvious to the  observer  th a t  the coyote was 
going to by-pass the s i t e  com ple te ly  I f  I t  were not c a l le d  back.
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3. I f  a coyote (or  coyotes) approached the c a l l i n g  s i t e ,  
and remained in the v i c i n i t y  o f ,  but a t  some d is ta nc e  from, the  
s i t e ,  and showed no in d ic a t io n  o f  approaching c lo s e r  o r  moving 
away, the f i r s t  pa r t  o f  the t r i a l  was terminated 30 minutes 
a f t e r  the f i r s t  appearance.
4 .  I f  no coyotes were observed w i t h i n  10 minutes a f t e r  
the st imulus p re s e n ta t io n ,  o r  i f  coyotes which had been observed 
p r i o r  to s t imulus p re s e n ta t io n  f a i l e d  to approach or p e r c e p t ib ly  
a l t e r  t h e i r  behavior  in response to  the c a l l  w i t h in  10 minutes,  
the  f i r s t  phase was te rm inated .
In unsuccessful t r i a l s ,  the observer  remained in p o s i t io n  f o r  a t  
l e a s t  3 to 4 minutes a f t e r  p re s en ta t io n  o f  the  hand-mouth squeak.
A f t e r  each t r i a l ,  the fo l lo w in g  data were recorded; s t a t i o n  number; 
t ime o f  t r i a l ;  tape used f o r  the f i r s t  phase; temperature ,  degree and kind  
o f  p r e c i p i t a t i o n ;  wind d i r e c t i o n ,  speed, and c h a ra c te r ;  percentage o f  cloud 
cover;  snow depth and c h a ra c te r ;  presence o f  coyote s ign ,  and o th e r  w i l d ­
l i f e  observed in the area p r i o r  to the t r i a l ;  and o th e r  comments deemed 
noteworthy. Barometric  pressure data f o r  the study area were obta ined  
by averaging s t a t i o n  pressure readings recorded a t  the Missoula and Helena 
o f f i c e s  o f  the Nat iona l  Oceanic and Atmospheric A d m in is t r a t io n .  Because 
the area was located approx im ate ly  midway between the two c i t i e s .  Weather  
Bureau personnel suggested t h i s  method o f  pressure d e te rm in a t io n .  In 
successful t r i a l s ,  coyote approach routes and p e r t in e n t  topographic  f e a ­
tures  were a ls o  noted.
No at tem pt  was made to  k i l l  or  molest any o f  the coyotes observed 
or  c a l l e d ,  and every  e f f o r t  was made to avoid d is t u r b in g  them. Whenever
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p o s s ib le ,  the observer  remained concealed u n t i l  the coyotes had moved 
out o f  s ig h t  a t  the end o f  a successful t r i a l .
F ie ld  work began on January 21, 1972 and ended on A p r i l  26, 1972,  
During th a t  t im e ,  302 f i e l d  t r i a l s  were performed; 150 t r i a l s  w i th  the  
commercia lly  produced c a l l  tape ,  and 152 w i th  the r a b b i t  d is t r e s s  tape .  
The hand-mouth squeak was used a t  the end o f  the l a s t  285 t r i a l s .
Sound spectroorams o f  a v a r i e t y  o f  decoying predator  c a l l s  were 
prepared w i th  a Kay E lem etr lcs  V l b r a l y z e r ,  Model 7030A, equipped w i th  
a Model 6070-A contour  d is p la y  u n i t .  Conventional spectrograms were 
used to examine the s t r u c tu r a l  d e t a i l  o f  In d iv id u a l  c r i e s ;  wlde-band  
spectrograms were used f o r  p re c is e  temporal measurements; contour d i s ­
plays were used to examine the p a t te rn s  o f  sound energy I n t e n s i t y ,  
included In the comparison a re  the two tapes used In the  f i e l d  t r i a l s ,  
a tape o f  hand-mouth squeaking, several taped d is t r e s s  noises provided  
by the Burnham B ro thers ,  and tapes o f  two o th e r  mouth-blown, s imulated  
d is t r e s s  c a l l s .
CHAPTER IV
RESULTS AND DISCUSSION
Of the 302 f i e l d  t r i a l s  performed, on ly  17, or  5 .6  per c e n t ,  
were success fu l .  These successful t r i a l s  re s u l te d  In decoying a t o t a l  
o f  36 coyotes,  an average o f  one coyote f o r  every 8 or  9 t r i a l s .
Type o f  Cal l
The recording o f  the commercia lly  produced c a l l  was approx imate ly  
1 .9  times as e f f e c t i v e  as the r a b b i t  d is t r e s s  c r i e s ,  y ie ld in g  11 success­
f u l  t r i a l s  ( 7 . 3%) as opposed to on ly  6 successful t r i a l s  (3.9%) f o r  the  
ra b b i t  c r i e s .
Although t h i s  observed d i f f e r e n c e  is  not s t a t i s t i c a l l y  s i g n i f i c a n t  
(2 t e s t  f o r  d i f fe r e n c e s  between binomial parameters)  (Snedecor and 
Cochran, 1967) a t  normally  accepted (p < .0 5 )  s ig n i f ic a n c e  l e v e l s .  I t  
must be emphasized th a t  s t a t i s t i c a l  procedures, e i t h e r  param etr ic  or  
non-param etr ic .  mav be m is leading when dea l ing  w i th  such small numbers 
o f  successful t r i a l s .  As Snedecor and Cochran ( i b i d . ,  p. 28) appro­
p r i a t e l y  warn, " w i th  a small sample, the t e s t  is l i k e l y  to  produce a 
s i g n i f i c a n t  r e s u l t  on ly  i f  the nu l l  hypothesis is very  badly wrong."  
Because the absolu te  v a lu e  o f  the success p r o b a b i l i t i e s  is so s m al l ,  
the  number o f  t r i a l s  performed, a lthough seemingly la r g e ,  is too 
small to permit  t e s ts  to be s e n s i t i v e  to r e l a t i v e l y  la rg e  p ro p or t iona l  
d i f f e r e n c e s  between the two binomial e s t im a to rs .  P a r t i c u l a r l y  when t e s t
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r e s u l t s  come very  c lose  to  p e r m i t t in g  nu l l  hypothesis r e j e c t i o n ,  small 
data  v a r i a t i o n s  can s u b s t a n t i a l l y  a l t e r  t e s t  outcomes. In the analyses  
presented here ,  no d i f fe r e n c e s  were s t a t i s t i c a l l y  s i g n i f i c a n t .  However, 
w e l l -gua rde d  conclusions a re  drawn when the data do approach r e je c t i o n  
c r i t e r i a .  Whenever a p p r o p r ia t e ,  the  values o f  t e s t  s t a t i s t i c s  and a s s o c i ­
ated t e s t  p r o b a b i l i t i e s  w i l l  be Included In the d iscuss ion .
In the  comparison of  response to r a b b i t  d is t r e s s  c r ie s  and the  
commercia lly  produced c a l l ,  Z = 1.2797 (p = .2 0 0 8 ) .  These values suggest 
th a t  th e re  may be a rea l  d i f f e r e n c e  In e f f e c t i v e n e s s .
There appeared to  be some d i f f e r e n c e  In t y p ic a l  behavior pa t te rn s  
In response to  the two c a l l s .  Coyotes responding In 82 per cent o f  the  
successful commercial c a l l  t r i a l s  approached the c a l l i n g  s i t e  d i r e c t l y  
and w i th  l i t t l e  h e s i t a t i o n .  Those responding to the r a b b i t  c r i e s ,  how­
ev er ,  t y p i c a l l y  ( In  67 per cent o f  the successful t r i a l s  w i th  th is  
st im ulus)  stopped f r e q u e n t ly  to s n i f f  the ground, or  make short  excur­
sions to e i t h e r  s ide  o f  a s t r a i g h t  approach ro u te .  I t  appeared th a t  
most o f  the coyotes responding to the commercial c a l l  were In te n t  upon 
lo c a t in g  the source o f  the no is e ,  whereas those responding to  the r a b b i t  
c r i e s  were more e a s i l y  d i s t r a c t e d  by o ther  s t i m u l i .
At l e a s t  two po ss ib le  exp lana t io ns  may account f o r  these v a r i a t i o n s ,  
The two noises may d i f f e r  In t h e i r  basic  a t t r a c t i v e n e s s  to coyotes. I t  
may a ls o  be th a t  coyotes responding to the commercial c a l l  located the  
sound source more a c c u r a t e ly  during  I n i t i a l  p re s e n ta t io n  and were a b le  
to make a more d i r e c t  approach w i th  fewer spurious searching e f f o r t s .
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This  could a ls o  e x p la in  the d i f f e r e n c e  In the e f fe c t iv e n e s s  o f  the  
two c a l l s  In lu r in g  coyotes to the c a l l i n g  s i t e .
Environmental Factors
Most environmental parameters f a i l e d  to  c o r r e l a t e  w i th  c a l l i n g  
success. The most s t ro n g ly  c o r r e la te d  f a c t o r  was time o f  day (Table  3 ) .
P r io r  to s o la r  mid-day, o v e r a l l  c a l l i n g  success was 8 .0  per c e n t .  
A f t e r  mid-day, success dropped to  2 .9  per c e n t .  Tes t ing  the nu l l  hypoth­
e s is  o f  no d i f f e r e n c e  In success r a t i o s  between morning and af ternoon  
t r i a l s ,  y ie ld s  2 = 1.9392 (p » .0 5 2 4 ) .
Observations o f  several groups o f  coyotes and numerous f res h  t racks  
suggest t h a t  g r e a t e r  c a l l i n g  success In the morning may be a r e s u l t  o f  
g r e a te r  coyote a c t i v i t y  and movement during these hours. There was con­
s id e r a b le  evidence th a t  coyotes had been out In open areas during the  
n ig h t  and e a r lv  morning hours, and th a t  w i th in  a few hours a f t e r  s u n r is e ,  
had r e t r e a te d  In to  wooded or  pro tec ted  areas .  During the study, 61 coy­
otes  were observed, o f  which 50 were observed before mid-day. Only one 
o f  the remainder was observed l a t e r  than 4 :0 0  p.m. Coyote howls were 
heard on ly  during the mornings.
Although a comprehensive study o f  coyote a c t i v i t y  pa t te rn s  Is 
necessary to conf irm the c o n te n t io n ,  a l l  In form at ion  a v a i l a b l e  from 
t h i s  study suggests th a t  coyote c a l l i n g  w i l l  be most successful  when 
coyotes a re  most a c t i v e .  In t h i s  case, th a t  t ime appeared to  be during  
the fo u r  hours Immediately a f t e r  s u n r is e .
There was some In d ic a t io n  th a t  c a l l i n g  success might be dependent  
upon changes In barometr ic  pressure (Table  4 ) .  Chi-square  t e s t i n g .
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Ta b le  3. C a l l in g  Success Throughout the  So lar  Day
Time o f  
T r i a l
Number o f  
T r i a l s
Number o f  
Successful T r i a l s
Success
R at io
Dawn to 2 hours 
a f t e r  sunr ise 41 5 .1220
2 to  4 hours 
a f t e r  sunr ise 58 6 .1034
k hours a f t e r  sun­
r i s e  to mid-day 63 2 .0317
Mid-day to 4 hours 
before  sunset 60 3 .0500
2 to  4 hours 
before  sunset 46 0 .0000
2 hours before  
sunset to  dark 34 1 .0294
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Tab le  4 .  C a l l in g  Success Under Var ious Condit ions o f  Barometr ic  
Pressure Change
Change ^lumber o f  
T r i a l s
Number o f  
Successful T r i a l s
Success
R at io
Ris ing ( A  > .02  
in Hg/3 hr) 66 2 ,0303
F a i l i n g  ( A  > ,02  
in Hg/3 hr) 131 11 .0840
Steady ( A  < .02  
in Hg/3 hr) 105 4 .0381
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w i t h  r i s i n g  and steady pressure c a te g o r ie s  combined, y ie ld s
,1 0  > p > . 05 .
More In form at ion  on t h i s  sub jec t  Is needed before v a l i d  conclu­
sions can be drawn. Whether the d i f fe r e n c e s  In success ra tes  are  be­
cause o f  rea l  v a r i a t i o n s  In coyote behavior r e s u l t in g  from pressure  
changes, o r  are  merely s t a t i s t i c a l  a r t i f a c t s ,  cannot be answered. The 
data do suggest, however, th a t  coyotes may be responsive to barometric  
pressure changes, e i t h e r  d i r e c t l y  o r  through some environmental c lue  
concurrent  w i th  those changes. A d e t a i l e d  examination o f  t h i s  poten­
t i a l ,  w i th  prec ise  pressure d a ta ,  would seem to be warranted .
There were no s i g n i f i c a n t  or  suggested d i f fe r e n c e s  In success 
ra tes  under d i f f e r e n t  wind v e l o c i t y  cond it ions  (Table  5; Kolmogorov- 
Smlrnov t e s t ,  p > . 2 0 ) ,
i t  can oe expected, however, th a t  success ra tes  should d e c l in e  a t  
wind speeds above 25 to 30 mph. D is t o r t io n  and reduct ion  o f  the e f f e c ­
t i v e  range o f  the c a l l .  Increased background noise l e v e l s ,  and Increased  
o u ter  ear  tu rb u le n c e ,  should a l l  c o n t r ib u t e  to  reducing the e f f i c i e n c y  
o f  any given c a l l .  Because o f  an extrem ely  small sample during very  
high wind v e l o c i t i e s ,  t h i s  hypothesis could not be tested  adequate ly .
None o f  the o th e r  environmental parameters measured c o r r e la te d  
w i th  c a l l i n g  success. Temperature, amount and type o f  p r e c i p i t a t i o n ,  
wind c h a r a c te r ,  degree o f  cloud cover ,  depth and consistency o f  snow 
cover a l l  e x h ib i t e d  p > ,2 0  In a p p r o p r ia te  t e s t s .  Furthermore, the re  
was no s u b je c t i v e  impression t h a t  these fa c to r s  In f luenced c a l l i n g  
success.
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Table  5 .  C a l l in g  Success Under Various Wind Condit ions
Wind
V e lo c i t y
(mph)
Number o f  
T r i a l s
Number of  
Successful T r i a l s
Success
Rat io
0-4 148 10 .0676
5 -9 92 4 .0435
10-14 29 1 .0345
15-19 15 1 .0667
20 and abovt 18 1 .0556
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Coyote Responses to C a l ls  
In 8 o f  the 17 successful  t r i a l s ,  more than one In d iv id u a l  r e ­
sponded (Table  6 ) .  H a l f  o f  the m u l t i p l e  responses consisted o f  p a i r s .
In a l l  m u l t i p le  responses, the coyotes approached to g e th e r ,  suggesting  
th a t  they comprised d i s c r e t e  soc ia l  groups.
In 5 o f  the 17 t r i a l s ,  the coyotes were observed before  the c a l l  
was presented .  In the remainder, elapsed time from stimulus presenta­
t io n  to f i r s t  ob serva t ion  o f  responding coyotes ranged from 1 to  10 
minutes (Table  7 ) .  Average elapsed time to  f i r s t  observat ion  f o r  these  
12 t r i a l s  was between 5 and 6 minutes. No f i r s t  observat ions occurred  
l a t e r  than 10 minutes, even though the observer remained In lo c a t io n  
f o r  a t  le a s t  13 to 14 minutes.
Dis tance from the c a l l i n g  s i t e  to the lo c a t io n  o f  coyotes a t  f i r s t  
o b s e r v a t io n ,  or  to the lo c a t io n  o f  those In s ig h t  before the c a l l ,  v a r ie d  
from approx im ate ly  85 to  1050 yards;  backtracking revealed th a t  coyotes  
had responded from distances  as g r e a t  as 1200 to  1250 yards.
Elapsed t ime from the c a l l  to  the time a t  which the coyotes  
approached most c lo s e ly  to the c a l l i n g  s i t e  v a r ie d  w i th  the d is ta nc e  
t r a v e le d  and w i th  the type o f  approach made. The elapsed time to  
c lo s e s t  approach ranged from 1 to 29 minutes. The d is tance  from the  
c a l l i n g  s i t e  to the po in t  o f  c lo s e s t  approach ranged from 15 to  375 
yards,  and averageo approx im ate ly  140 yards.
Types o f  Response
Coyote response to  the f i r s t  c a l l  was v a r ia b le ,  but th re e  general 
types o f  response were e v id e n t .  Most commonly (11 successful t r i a l s ) .
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T ab le  6 ,  Summary o f  Group S ize
Number o f  Coyote.  
Responding
Number o f  T r i a l s Per Cent o f  Success­
f u l  T r i a l s
1 9 52 .9
2 4 23 .5
3 1 5 .9
4 1 5 .9
5 1 5 .9
6 0 0 .0
7 1 5 .9
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T a b le  7* Elapsed Time to  F i r s t  Observation o f Responding Coyotes
Elapsed Time 
(min)
Number o f  T r i a l s Number o f  Coyotes
V i s i b l e  during  
cal 1 5 19
1 1 2
2 1 2
3 2 2
4 1 1
5 0 0
6 1 1
7 2 2
8 2 4
9 0 0
10 2 3
Over 10 0 0
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responding coyotes approached In a more or  less d i r e c t  rou te ,  u n t i l  
they detected the o b s e rv e r 's  presence. At t h i s  t im e,  they immediately  
turned and began to run away from the c a l l i n g  s i t e .  Careful measure­
ment o f  wind d i r e c t i o n  in d ica ted  t h a t ,  unless the day was complete ly  
calm, coyotes in v a r ia b l y  veered s l i g h t l y  so as to pass downwind from 
the c a l l i n g  s i t e .  The turn  and f l i g h t  n e a r ly  always took place when 
the coyotes were d i r e c t l y  downwind. Awareness o f  wind d i r e c t i o n  per ­
m it te d  r e g u la r  and accura te  p r e d ic t io n  o f  when the f l i g h t  response 
wou1d b e g in .
Approaching coyotes were o f te n  aware o f  the c a l l in g  s i t e ,  as 
in d ic a te d  by freq u en t looking in th a t  d i r e c t io n ,  even when the observer  
and equipment were ex trem ely  w e ll concealed. Even w ith  th is  awareness, 
the  coyotes would continue to  approach u n t i l  the observer was scented.
The tu rn  to  begin f l i g h t  was o c c a s io n a lly  accompanied by a q u ie t ,  
s n o r t - l i k e  "woof" bark , sounding much as i f  the coyote were s t a r t l e d  by 
the new scen t. In p a irs  or packs, th is  bark d id  not appear to  serve as 
a warning c a l l  to  the o th e rs .  The s ig h t  o f a f le e in g  coyote would, how­
e v e r ,  a l e r t  o th e r  members o f  a group, and was sometimes s u f f i c ie n t  to  
cause them to  f l e e .
in th re e  successful t r i a l s ,  coyotes approached as in the f i r s t  
response type ,  but a p p a re n t ly  f a i l e d  to d e te c t  the o b s e rv e r 's  presence,  
and continued past the s i t e  lo c a t io n .  During one t r i a l ,  2 coyotes walked 
past w i t h in  15 yards o f  the s i t e ;  in the o ther  2 t r i a l s ,  s in g le  coyotes 
passed a t  87 and 150 yards ,  r e s p e c t iv e ly .  In a l l  th re e  cases, the coyotes  
had approached from w i t h in  h e a v i ly  fo re s te d  a rea s .  I t  appeared th a t  they  
had been unable to loca te  the source o f  the c a l l  dur ing  the i n i t i a l
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p r e s e n ta t io n ,  and were simply moving In the general d i r e c t i o n  o f  the  
no is e .
In the o ther  th re e  successful t r i a l s ,  the coyotes stopped from 
250 to 290 yards from the c a l l i n g  s i t e .  In two o f  these t r i a l s ,  the  
coyotes appeared to be e i t h e r  d i s i n t e r e s t e d  In or Ignorant  o f  the s i t e .
They remained In the a re a ,  and e i t h e r  s a t ,  made short  excursions In the  
Immediate v i c i n i t y ,  or  s n i f f e d  and dug a t  the ground, app a re n t ly  hunting  
f o r  small p rey .  In the t h i r d  t r i a l ,  the coyote appeared to be aware o f  
the c a l l e r ' s  presence, f o r  I t  sat on a small kno l l  and c o n t i n u a l l y  barked 
and howled In the d i r e c t i o n  o f  the c a l l i n g  s i t e .  Th is  coyote may have 
been c a l l e d  e a r l i e r  In the morning, f o r  a s i m i l a r l y  noisy coyote had been 
c a l l e d  approx im ate ly  two hours e a r l i e r  a t  a s i t e  more than a m i le  away, and 
had la s t  been seen t r a v e l i n g  In the d i r e c t i o n  o f  the l a t e r  s i t e .  Such 
bark ing-how l ing  was r a r e .  I t  was on ly  observed during these two t r i a l s ,  
and during a t h i r d  t r i a l .  In the same a re a ,  more than two months l a t e r .
V a r ia t io n s  In the Types o f  Responses
Responses v a r ie d  w i t h in  each of  these th ree  c a te g o r ie s .  Of the  
36 coyotes responding, 15 ( I n  4 t r i a l s )  approached by running u n t i l  they  
were 80 to 150 yards from the s i t e .  In th ree  o f  these four  t r i a l s ,  the  
coyotes slowed to a walk  a t  t h i s  p o in t .  While  w a lk ing ,  they occasion­
a l l y  paused fo r  a few seconds, and f r e q u e n t ly  s n i f f e d  the a i r  and looked 
In the d i r e c t i o n  o f  the s i t e .  They continued to approach c a u t io u s ly  
u n t i l  they scented the observer ,  when they turned and f l e d .  In the  
o th e r  t r i a l ,  a pack o f  5 turned a t  approx im ate ly  80 yards ,  and complete ly  
reversed d i r e c t i o n  w i th o u t  breaking s t r i d e .
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In two t r i a l s ,  coyotes approached by t r o t t i n g  u n h e s i t a t i n g l y .
The s in g le  respondent In one o f  these t r i a l s  continued to  t r o t  s te a d i ly  
u n t i l  I t  detected  the observer a t  87 yard s . In the o th e r  t r i a l ,  a pack 
o f 4 stopped t r o t t in g  a t  120 yard s , and then walked c a u t io u s ly  to a d is ­
tance o f  52 yards before  d e te c t in g  the ob server.
The 16 coyotes responding In the remaining 11 t r i a l s  walked toward 
the s i t e  from where they were f i r s t  observed. Some (6 coyotes In 5 
t r i a l s )  walked q u ic k ly  and u n h e s i t a t i n g l y .  Others (10 coyotes in 6 
t r i a l s )  walked more s lowly  and tended to stop f r e q u e n t ly  to look around 
o r  s n i f f  the ground, o r  to make short  s ide excursions along the approach 
r o u te .
In f lu e n c e  o f  Topography on Response
Many o f  the q u a l i t a t i v e  v a r i a t i o n s  In response pa t te rn s  were 
d i r e c t l y  r e la te d  to o b s tru c t io n s  between the coyotes' I n i t i a l  lo ca t io ns  
and the c a l l i n g  s i t e .  In open a re a s ,  d i r e c t  observat ion  or backtracking  
f r e q u e n t ly  Ind ica ted  th a t  the c a l l i n g  s i t e  had been v i s i b l e  to  the coyote  
a t  the time o f  the c a l l .  Under these c o n d i t io n s ,  coyotes demonstrated  
a remarkable a b i l i t y  to lo ca te  the sound source during the i n i t i a l  s t im ­
u lu s .  In a t  le a s t  9 t r i a l s  (24 responding c o y o te s ) ,  the approach routes  
were very  n e a r ly  s t r a i g h t  l i n e s .  The responding coyotes moved d i r e c t l y  
toward the c a l l i n g  s i t e  from t h e i r  i n i t i a l  lo c a t io n  u n t i l  the observer  
was d e te c te d .
In the o ther  t r i a l s ,  a d i r e c t  l i n e  o f  s ig h t  from the coyotes '  
I n i t i a l  lo ca t io n s  to the c a l l i n g  s i t e  was Impossible because o f  In te l— 
vening h i l l s  or  coni ferous  f o r e s t .  Under these c o n d i t io n s ,  coyotes
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appeared unaware o f  the c a l l i n g  s i t e  lo c a t io n .  Responses were t y p i c a i i y  
siower and inciuded more f req u e n t  stops and short  s ide  t r i p s .  None 
o f  these approach routes were s t r a i g h t  paths as seen In the open area  
successes. In a i i th re e  t r i a i s  In which coyotes passed by the c a l l i n g  
s i t e ,  they had approached from w i t h in  fo re s te d  areas .
Responses o f  Coyotes Observed P r io r  to C a i i
In 5 o f  the 17 successful t r i a i s ,  the 19 responding coyotes were 
observed before  the c a l l  was g iv e n .  They responded immediately , and the  
approach began before  the st imulus p re s en ta t io n  was complete. In one 
o f  these t r i a i s ,  a pack o f  7 coyotes was feeding on a f r e s h ly  k i l l e d  
muie deer (Odocolieus hemionus). P r io r  observat ion  o f  the  chase i n d i ­
cated th a t  the  coyotes had k i l l e d  the deer less than 20 min before  the  
t r i a i .  During the f i r s t  s e r ie s  o f  c r i e s ,  the coyotes scat te red  from 
the carcass ,  ran 20 to 30 f t ,  stopped, and remained m ot ionless .  At the  
sound o f  the second s e r i e s ,  the e n t i r e  pack immediately began to  run 
in the d i r e c t i o n  o f  the c a l l i n g  s i t e .
In 5 a d d i t io n a l  t r i a i s ,  backtracking a ls o  ind ica ted  an immediate 
response, f o r  the re  were c l e a r  in d ic a t io n s  o f  a sudden change in behavior,  
In one such t r i a i ,  coyotes had been ly in g  down; in the o ther  k t r i a i s ,  
the responding coyotes had been hunting (as ind ica ted  by i r r e g u l a r  
t r a c k  paths and signs o f  d igging in the snow) immediately p r i o r  to  the  
c a i i .
There were, however, th re e  unsuccessful t r i a i s  in which coyotes 
were observed p r io r  to the c a i i .  In a i i  o f  these instances ,  the coyotes  
responded by looking b r i e f l y  in the d i r e c t i o n  o f  the s t im ulus ,  then
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ignor ing i t  and making no move to approach. There was no in d ic a t io n  
t h a t  the coyotes had detected the observer  during his  approach, and 
the reason fo r  t h i s  lack o f  response is  not known.
The success r a te  f o r  those t r i a l s  in which coyotes were observed 
p r i o r  to the c a l l  was 6 2 .5  per c e n t ,  cons iderab ly  higher than the per ­
centages obtained f o r  a l l  t r i a l s .  Although i t  may seem s e l f - e v i d e n t ,  
t h i s  suggests th a t  perhaps the most important  v a r i a b le  in f luenc ing  
c a l l i n g  success is simply whether or  not coyotes are  present to hear 
the c a l l .  I f  a l l  t r i a l s  a t  a l l  s ta t io n s  where the re  was never any 
in d ic a t io n  o f  coyote presence are  e l im in a te d ,  the o v e r a l l  c a l l i n g  
success r a te  increases to 8 .3  per c e n t ,  which is not s i g n i f i c a n t l y  
higher  than the o v e r a l l  observed success r a te  o f  5 .6  per cen t .
There are  o ther  in d ic a t io n s  th a t  c a l l i n g  is more l i k e l y  to suc­
ceed in areas frequented by coyotes. Six  successes were located a t  
s t a t io n s  in one area w i th in  1 m i le  o f  each o th e r ,  and 4 o f  those  
occurred a t  a s in g le  s t a t i o n .  In another  a re a ,  3 successes a t  3 
s ta t io n s  were w i t h in  1 m i le  o f  one another .  In a t h i r d  a re a ,  2 
successes occurred a t  1 s t a t i o n ,  and 2 o ther  successes occurred  
a t  s ta t io n s  less than H  m iles  d i s t a n t .  In a fo u r th  a re a ,  2 successes 
occurred a t  the same s t a t i o n .  This  c oncentra t ion  o f  successes in a 
few areas r e g u la r ly  inhabited  by coyotes supports the content ion  tha t  
c a l l i n g  is more l i k e l y  to be successful in such areas .
On three  known occasions, coyotes w i t h in  300 yards o f  a c a l l i n g  
s i t e  de tected  the observer  during his  approach to the s t a t i o n .  In 
each case, the t r i a l  was performed as usual .  A l l  were unsuccessful .
32
The coyotes,  running o r  walk ing away, paused and looked in the  
d i r e c t i o n  o f  the c a l l ,  then continued moving away u n t i l  they were 
out  o f  s ig h t .
Observations on Coyote Perceptual A cu i ty
As the l a s t  example i l l u s t r a t e s ,  chances o f  success can be 
destroyed by c a re le s s  approach to the c a l l i n g  s i t e .  However, the  
c a l l e r ,  i f  he uses care  in his  approach, needs to worry on ly  about 
being observed by coyotes w i t h in  a few hundred yards o f  his  lo c a t io n .  
At d is tances  g r e a te r  than 400 or  500 yards,  coyotes appear to  ignore  
or not d e te c t  the  presence o f  a moving man. On a t  le a s t  7 occasions,  
d i r e c t  ob servat ion  or  backtrack ing  in d ica ted  th a t  the observer  must 
have been p l a i n l y  v i s i b l e  to  the coyotes f o r  a t  le a s t  100 yards of  
his  approach to  the  c a l l i n g  s i t e .  Those coyotes were a t  d istances  
o f  450 to  1300 y ard s .  I t  is unknown whether the coyotes a c t u a l l y  
observed h is  approach o r  n o t .  I f  they d id ,  th a t  stimulus was In s u f ­
f i c i e n t  to  stop t h e i r  subsequent response to the c a l l .  There were no 
i n d ic a t io n s  th a t  any o th e r  coyotes a t  these d is tances  were d e te r red  
from responding by d e te c t io n  o f  the o b s e rv e r 's  approach.
Th is  suggests t h a t  coyotes may not r e l y  h e a v i ly  on v i s i o n ,  
p a r t i c u l a r l y  a t  g re a t  d is ta n c e s .  Fu r the r  in d ic a t io n  o f  a lack  o f  
responsiveness to v is u a l  s t im u l i  is provided by several instances in 
which coyotes approached the c a l l e r  c l o s e l y .  As has been po inted o u t ,  
approaching coyotes f r e q u e n t ly  looked in the  d i r e c t i o n  o f  the s i t e ,  
but continued to approach u n t i l  they scented the ob server .  On th re e  
such occasions,  the ob server ,  a l though m ot ion less ,  was very  poor ly
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concealed.  On a calm day, f o r  example, one p a i r  o f  coyotes passed 
s low ly  w i t h in  IS yards .  One even stopped a t  th a t  d is ta nc e  to i i e  
down b r i e f l y  before walk ing on. The observer was ly in g  motionless  
among the small rocks o f  high road embankment, and the on ly  cover  
provided was a s in g le  fencepost .  In another instance ,  a s in g le  coyote  
c i r c l e d  behind the observer  and approached to 10 yards.  From th a t  
d i r e c t i o n ,  there  was a b s o lu te ly  no cover ,  ye t  the coyote did not f l e e  
u n t i l  the observer  turned to  see what was behind him.
In a t h i r d  case, 2 coyotes, in te n t  on chasing a deer ,  ran past 
the observer  a t  125 and 50 yards r e s p e c t iv e ly ,  even though the observer  
was caught unaware, standing u p r ig h t  in knee-high sagebrush. These 
coyotes gave no in d ic a t io n  o f  having seen the observer .
In c o n t r a s t ,  the  coyotes' senses o f  smell and hearing a r e  extremely  
a c u te .  At d is tances  up to 300 yards,  coyotes began to  f l e e  as soon as 
they scented the observer ,  even though the breeze was o f te n  less than 
2 mph. Keenness o f  hearing was most c l e a r l y  demonstrated by the response 
to hand-mouth squeaking (described in the next s e c t i o n ) .  Responses to  
t h i s  r e l a t i v e l y  lo w - I n t e n s i t y  noise were observed in coyotes as d i s t a n t  
as 400 yards.
Response to Hand-Mouth Squeaking 
No a d d i t io n a l  successes were recorded as a r e s u l t  o f  hand-mouth 
squeaking; th a t  i s ,  no coyotes were observed th a t  had not a lread y  r e ­
sponded to  the i n i t i a l  c a l l .  However, the response to squeaking was 
marked.
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Three d i f f e r e n t  l e v e ls  o f  response to squeaking were observed in 
coyotes which had approached u n t i l  they detected the observer .  The 
squeak was given as q u ic k ly  as poss ib le  a f t e r  the coyotes had begun 
to f l e e .  The weakest response (observed In 9 coyotes during 6 t r i a l s )  
was to slow s l i g h t l y  and look back over the shoulder w h i le  running.
These coyotes u s u a l ly  turned the fo re q u a r te rs  as w e l l ,  r e s u l t in g  In a 
p e c u l i a r ,  semi-sideways run, w i th  the body somewhat diagonal to  the  
d i r e c t i o n  o f  t r a v e l .  Although s l i g h t l y  slower than normal, the coyotes 
continued to run t h i s  way f o r  a few seconds before resuming normal 
running.
S ix  d i f f e r e n t  coyotes,  responding during 3 t r i a l s ,  came to  a 
complete s top ,  u s u a l ly  broadside to the l i n e  o f  f l i g h t .  They remained 
m otio n less ,  looking a t  the s i t e ,  f o r  a t  le a s t  several seconds, before  
running a g a in .
Seven o th e r  coyotes (5 t r i a l s )  came to  a complete stop and then 
began a second approach to the c a l l i n g  s i t e .  Although t h i s  approach 
was more wary than the f i r s t ,  4 o f  the 7 approached the observer more 
c lo s e ly  than they had during the f i r s t  response.
In 2 o f  the 3 t r i a l s  where coyotes approached to a c e r t a i n  d is ­
tance and f a i l e d  to  come c lo s e r  w i t h i n  30 minutes, the coyotes Immedi­
a t e l y  approached more c l o s e l y .  The coyotes then f l e d  when they detected  
the o b s e rv e r 's  presence. In the o th e r  t r i a l ,  the ba rk ing ,  howling coyote  
showed no response to  the squeak.
In a l l  3 t r i a l s  where coyotes t r a v e le d  past the c a l l i n g  s i t e ,  
the  hand-mouth squeak was g iven as soon as the coyotes disappeared from 
s i g h t .  In 2 t r i a l s ,  the s in g le  respondents returned a t  once. One
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approached to  85 yards before  f l e e i n g .  The o th e r  c i r c l e d  to one s ide  
and was not observed again  f o r  3 minutes,  when i t  reappeared 10 yards  
behind the observer .  In the t h i r d  t r i a l ,  one o f  the two o r i g i n a l  
respondents reappeared, running d i r e c t l y  toward the s t a t i o n .  I t  stopped 
a t  17 yards,  c i r c l e d  a short  d is ta n c e  u n t i l  i t  scented the observer ,  
and then f l e d .
Coyotes, In t h e i r  f i n a l  d e p a r tu re ,  would t y p i c a l l y  run out  o f
s i g h t ,  o r ,  in open f l a t  a re a s ,  u n t i l  300 to  500 yards away. At  th a t
d is ta n c e ,  they slowed to a w a lk ,  or  stopped b r i e f l y  and then continued  
to  walk  or  t r o t  on. At these d is ta n c e s ,  they showed l i t t l e  f e a r  or  
concern, c a s u a l ly  moving away and o c c a s io n a l ly  stopping to look in the  
d i r e c t i o n  o f  the s i t e .
D e s c r ip t io n  o f  C a l ls  and Sonographic Analyses
Commercial Cal l
The commercial c a l l  f i e l d  s t imulus consisted o f  s ix  c r i e s ,
fo l low ed  by a 10-sec pause, and another s e r ie s  o f  s ix  c r i e s .  The
two s e r ie s  las ted  6 .4 0  and 6 .3 0  sec r e s p e c t iv e ly .  In d iv id u a l  c r i e s  
averaged 0 .9 8  sec (range 0 ,6 7  to 1 .38  sec) and the in t e r v a l s  between 
c r ie s  averaged 0 .0 9  sec (range 0 .0 7  to 0 .12  sec) (Table  8 ) .
S u b j e c t i v e l y ,  the in d iv id u a l  c r i e s  o f  th is  c a l l  a re  harsh screams,
much l i k e  the  urgent  screams o f  a baby, but more r a p id ly  repeated and
a t  a s l i g h t l y  h igher  p i t c h .  The q u a l i t y  o f  the noise changes w i t h in
most o f  the c r i e s ,  and two d i s t i n c t ,  q u a l i t a t i v e l y  d i f f e r e n t  components 
a re  u s u a l l y  a u d ib le .  One is  a raucous and g r a t i n g ,  c a w - l i k e  s h r ie k  
and the o th e r  is a s h r i l l ,  but p u re r ,  more m u s ic - l i k e  scream. T y p i c a l l y ,
Table 8. Temporal Measurements of the Commercial and Rabbit Distress Fie ld  Stimul 1 In Seconds
Commercial Call Rabbit Distress Call
1st Series 2nd Series 1st Series 2nd Series
Cry
Number
Cry In terva l  
Duration Duration
Cry In terval 
Duration Duration
Cry
Duration
Interval
Duration
Cry
Duration
Interval
Duration
1 0,91 0.12 0.67 0.11 0.60 0.39 0.61 0.41
2 0.93 0.09 0.83 0.08 0.61 0.41 0.60 0.38
3 1.06 0.08 0.97 0.09 0.63 0.39 0.65 0.38
k 0.94 0.10 0.96 0.07 0.61 0.39 0.61 0.38
5 0.69 0.10 1.10 0.09 0.63 0.39 0.61 0.39
6 1.38 1.34 0.66 0.36 0.65 0.49
7 0.61 - - - - 0.47 - - - -
mean 0.98 0.10 0.98 0.09 0.62 0.39 0.60 0.40
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In d iv id u a l  c r ie s  begin w i th  the raucous s h r ie k ,  and suddenly s h i f t ,  
mid-way through the c r y ,  to the more musical scream. The arrangement  
and r e l a t i v e  proport ions  o f  the two components vary  I r r e g u l a r l y ,  how­
e v e r ,  and In a few c r i e s ,  the raucous component Is missing.
Sound spectrograms have been analyzed to  determine the s t r u c tu r a l  
d e t a i l  o f  the d i f f e r e n t  c r i e s .  Conventional spectrograms o f  the s ix  
c r ie s  o f  the f i r s t  s e r ie s  a re  presented In F igure  2 . Spectrograms o f  
the second s e r ie s  a re  very  s i m i l a r .
The s t r u c tu r a l  d i f fe r e n c e s  between the raucous sh r ie k  and the  
m u s lc - l l k e  scream components a re  e v id e n t .  The former appear on the  
spectrograms as unstructured  m ott led  reg ions,  w i th o u t  c le a r  d i f f e r ­
e n t i a t i o n  In to  d i s t i n c t  tones or  bands. In c o n t r a s t ,  the m u s lc - l l k e  
screams appear as severa l  w e l l - d e f in e d  bands or tones. U su a l ly ,  one 
tone ( th e  dominant tone) is more In tense than the o th e r s ,  w i th  vary ing  
numbers o f  overtones o f  lesser  I n t e n s i t y  occurr ing  r e g u la r ly  a t  h igher  
and lower f r e q u e n c ie s .  The s t r u c tu r e  o f  these tonal noises Is remark­
a b ly  s i m i l a r  to the s t r u c tu r e  o f  the musical noises produced by several  
wind and s t r in g  Instruments (M a r ie r ,  1969) .
in d lv ld u a l  c r i e s  may con ta in  e i t h e r  o r  both o f  these components 
to vary ing  degrees. A t y p ic a l  cry  begins w i th  an extremely  b r i e f  tonal  
n o is e ,  during which the sound I n t e n s i t y  and tonal f requencies  Increase  
s h a rp ly .  This  is fo l low ed  by v a r i a b l e  combinations o f  raucous, unstruc ­
tured shr ieks  and tonal screams, most f r e q u e n t ly  beginning w i th  the  
s h r ie k  component. C r ies  u s u a l ly  te rm in a te  w i th  a short  tonal component 
o f  s harp ly  decreasino In t e n s i t y  and p i t c h .
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Figure 2, Conventional sound spectrograms of  the s ix  c r ie s  comprising 
the f i r s t  series of  the commercial c a l l  f i e l d  st imulus,
(a) through ( f ) ,  c r ies  1 through 6, respect ive ly .
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The frequency o f  the unstruc tured  shr ieks  ranges from a p p ro x i ­
m ate ly  1 .0  to 6 .0  kHz, w i th  most o f  the sound energy located between 
1 .0  and 3 .0  kHz*. Frequency dominance in t h i s  component v a r ie s  from 
one occurrence to  the n e x t .  The most in tense f requencies  are  o f te n  
approx im ate ly  the same as the more in tense tones o f  a d jacent  tonal  
no is e ,  but i s o ia te d ,  short  i n t e n s i t y  peaks occur i r r e g u i a r i y  a t  f r e ­
quencies between 1 .0  and 3 .0  kHz. The du ra t io n  o f  the component and 
the temporal lo c a t io n  o f  peak noise i n t e n s i t i e s  w i t h in  the component 
a lso  vary  i r r e g u l a r l y .
The t r a n s i t i o n  from unstructured shr ieks  to tonal noise is 
usual 1 y a brup t .
The dominant tones o f  the tonai component range from approximate ly  
1.2  to 2 ,9  kHz, ana the overtones extend upward to  approximate ly  6 .0  
kHz, The tones e x h i b i t  wavering frequency f lu c t u a t i o n s  th a t  vary  the  
s u b je c t iv e  p i tc h  o f  the c r y .  Sudden a d d i t io n  and e l im in a t io n  o f  ov e r ­
tones is common, producing, r e s p e c t iv e ly ,  abrupt Increases and decreases  
in the harsh, raucous q u a l i t y  o f  the no ise .  Abrupt frequency jumps a re  
ai so common, r e s u i t in g  in breaking p i tc h  changes s i m i l a r  to  the sudden 
p i tc h  changes used in y o d e l in g .  The p i tc h  o f  the tonal components tends 
to decrease g r a d u a l l y ,  but i r r e g u l a r l y ,  as the cry  progresses. One of  
the tones is u s u a l ly  dominant throughout, but sudden s h i f t s  o f  emphasis
*Most o f  the sound energy is a r b i t r a r i l y  def ined  as the two 
most in tense  le v e ls  appearing on contour d is p la y  spectrograms. Sound 
le v e l  dominance r e fe r s  to the s in g le ,  most in tense contour o f  the  
contour  d i s p la y .  Both measures a re  used here to help d e f in e  the  
r e l a t i v e ,  s u b je c t iv e  p i tc h  o f  the  noises.
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to the next higher or  lower tones Is a ls o  common, again  producing d i s ­
t i n c t  p i tc h  changes. Temporal lo c a t io n  o f  peak sound I n t e n s i t i e s  
w i t h in  the component v a r ie s  I r r e g u l a r l y  from cry  to c r y .
Rabbit  D is t re s s  C al l
The r a b b i t  d i s t r e s s  st imulus consisted o f  seven c r i e s ,  fo l lowed  
by a 10-sec pause, and another s e r ie s  o f  seven c r i e s .  The two s e r ie s  
la s te d  6 .7 0  and 6 .6 2  sec r e s p e c t iv e ly .  In d iv id u a l  c r ie s  averaged 0.61  
sec. The l a s t  cry  o f  the  second s e r ie s  was on ly  0 .4 7  sec, and a l l  
o th e r  c r ie s  were between O.6O and 0 .6 6  sec. In t e r v a ls  between c r ie s  
averaged 0 .4 0  sec (range 0 .36  to 0 .4 9  sec) (Table  8 ) .
S u b je c t i v e l y ,  the  st imulus cons is ts  o f  harsh squeals a t  s l i g h t l y  
lower p i t c h  than the commercial c a l l .  The harsh q u a l i t y  o f  the noise  
Is In te rm e d ia te  between the s h r ie k  and m u s lc - l l k e  components o f  the  
commercial c a l l .
The most d is t in g u is h in g  d i f f e r e n c e  between t h i s  stimulus and the  
commercial c a l l  Is the r e g u l a r i t y  and u n i f o r m i t y  o f  the r a b b i t  squeals .  
There are  no sudden, obvious I n f l e c t i o n s  or  q u a l i t y  changes w i t h in  any 
one o f  the c r i e s .  Furthermore, each cry  sounds very  s i m i l a r  to  a l l  the  
o th e rs ;  the on ly  n o t ic e a b le  d i f f e r e n c e  from cry  to cry  Is a s l i g h t  In ­
crease  in p i tc h  in the l a s t  few c r i e s ,  and. In the f i n a l  c r y ,  a more 
m u s lc - l l k e  q u a l i t y .  The c r ie s  a re  s h o r te r ,  and the I n t e r v a ls  between 
c r i e s  a re  longer than the commercial c a l l ,  w i th  l i t t l e  v a r i a t i o n  In 
e i t h e r  parameter. These f a c to r s  combine to produce a monotonous and 
measured c a l l ,  w i th  less fo rc e  than the commercial c a l l .  Anthropo­
morphical  l y ,  I t  seems to convey n o t ic e a b ly  less urgency and d i s t r e s s .
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Conventional sound spectrograms o f  the f i r s t  s ix  c r ie s  o f  the  
f i r s t  s e r ie s  a re  shown In F igure  3 .  Except f o r  the s hor te r  f i n a l  c r y ,  
the  s t r u c tu r e  o f  the o th e r  c r i e s  does not d i f f e r  s i g n i f i c a n t l y .
The s i m i l a r i t y  o f  the  c r ie s  Is  e v id e n t ;  there  Is l i t t l e  s t r u c tu r a l  
v a r i a t i o n  from one c ry  to the n e x t .  Each c ry  cons is ts  o f  a dominant 
tone a t  approx im ate ly  0 ,7  to  1.1 kHz, and numerous overtones extending  
upward to  approx im ate ly  10 kHz. Most o f  the sound energy Is located  
below 5 kHz.
In each c r y ,  the frequency o f  the tones g r a d u a l ly  r is e s  and then 
f a l l s ,  producing an even and gradual  p i t c h  f l u c t u a t i o n .  I r r e g u l a r ,  
sm al l -a m p l i tu d e  frequency v a c i l l a t i o n s  a re  common throughout.  Over­
tones appear and d isappear I r r e g u l a r l y ,  but In many of  the c r i e s ,  
numerous overtones appear a b r u p t ly  a t  approxim ate ly  0 .2  sec In to  the  
c r y .  The number o f  overtones decreases In the l a s t  c ry  o f  the second 
s e r i e s ,  producing a p u re r ,  more m u s lc - l i k e  q u a l i t y .
V a r ia t io n s  in sound I n t e n s i t y  occur In a simple and r e p e t i t i v e  
p a t t e r n .  In t y p ic a l  c r i e s ,  the sound Increases to a maximum In t e n s i t y  
In the f i r s t  0.1  to 0 .2  sec, and Is maintained a t  th a t  leve l  f o r  most 
o f  the d u ra t io n  o f  the c r y .  C r ies  te rm ina te  w i th  a sharp, rap id  decre­
scendo. As the sequence o f  c r i e s  progresses, peak I n t e n s i t i e s  tend to  
occur l a t e r  in the in d iv id u a l  c r i e s .
The r e l a t i v e  q u a l i t y  o f  a c ry  is determined in p a r t  by the number 
o f  overtones present In the no ise .  As the number o f  overtones Increases ,  
and the frequency d i f f e r e n c e  between ad jacent  overtones decreases, the  
q u a l i t y  o f  the noise becomes p r o g re s s iv e ly  more harsh (Wood, 1947; 
Bartholomew, 1942) .  E v e n tu a l ly ,  overtones can become so numerous th a t
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Figure 3» Conventional sound spectrograms of  the f i r s t  s ix  c r ie s
of the f i r s t  series of  the rabbit  d is t ress  f i e l d  stimulus,  
(a) through (e ) ,  c r ies  1 through 6, resp ec t ive ly .
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they  become undÎ s t In g u Is h a b le ,  producing a broad-spectrum, extrem ely  
harsh "w h i te  noise" (Josephs, 19&7).
The In term ed ia te  s u b je c t iv e  harshness o f  the r a b b i t  d is t r e s s  c r i e s ,  
compared w i th  the commercial c a l l  c r i e s ,  can be expla ined by comparison 
o f  the spectrographs.  The r a b b i t  squeals c onta in  more overtones than 
the tonal components o f  the commercial c a l l ,  but the overtones a re  not  
numerous enough to merge and form the raucous w h i te  noise o f  the s h r ie k  
component.
Hand-Mouth Squeaking
The hand-mouth squeak st imulus was produced In the f i e l d  by suck­
ing l i g h t l y  on the back o f  the hand. The noise created  was a s e r ie s  o f  
raspy. I r r e g u l a r ,  c h i rp -1  Ike  squeaks, conspicuously h ig h e r -p i tc h e d  than 
e i t h e r  the r a b b i t  d i s t r e s s  or  commercial c a l l s .  Hand-mouth squeaks 
were given f o r  7 to  10 sec, during which 15 to 20 squeaks were u s u a l ly  
produced.
Although tape recordings o f  the hand-mouth squeaks were not used 
In the f i e l d ,  severa l  s e r ie s  were recorded In the la b o ra to r y .  A re p re ­
s e n ta t iv e  s e r i e s ,  c o n s is t in g  o f  18 squeaks, was se lec ted  f o r  spec tro -  
graph lc  a n a ly s is  (F ig u re  4 ) .
The cadence o f  t h i s  sample Is much qu icker  than e i t h e r  the com­
m erc ia l  o r  r a b b i t  d i s t r e s s  c a l l s .  In d iv id u a l  squeaks averaged only  
0 .3 2  sec and the in t e r v a ls  between squeaks, on ly  0.11 sec (Table  9 ) .
The frequency o f  the squeaks ranges from 1 .0  to 5 .5  kHz. The 
s u b je c t iv e  Impression o f  h igher  p i t c h  r e s u l t s  from emphasis on the  
higher  f req u e n c ie s .  Most o f  the  sound energy t y p i c a l l y  occurs from
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Figure 4. Conventional sound spectrograms of 18 cr ies  from 
a sample s e r i ? <  of hand-mouth squeaks
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Table 9. Summary of  Temporal and Frequency Measurements of Additional Cal ls
Call
Duration 
of Cries 
(sec)
Duration of  
in tervals  
(sec)
Range of 
Frequencies 
(kHz)
Mean Range Mean Range Overal1 Dominant
Field  Stimulus
Hand-Mouth Squeaking 0.32 0 .26-0.38 0.11 0 .09-0 .17 1 .0 -5 ,5 3 .5 -4 .7
Call Blown by E, E. Seyler
Burnham Bros. 
Long-Range Fox Call 1.10 0 .09-1 .20 0.09 0.06-0,11 1.0 -5 .1 1 .0 -3 .4
Homemade P last ic  
Coyote Cai1 1.38 0 .74-1.92 0.09 0 .08-0 .09 0 .9 -4 .6 1 .1 -1 .6
Tapes by Burnham Bros.
Hand-Mouth Cal l ing 0.43 0 .33-0.50 0.14 0 .11-0 .19 0 .4 -4 .7 1 .6 -3 .4
Half-Grown Jackrabbit 0.62 0.54-0.74 0.17 0 .16-0 .20 0 .5 -5 .4 1 .8 -2 .7
Grown Jackrabbit 1.07 0 .52-1 .64 0.23 0 .14-0 .50 0 .3 -5 .3 1 .5 -3 .6
Baby Cottonta i l 0.23 0 .20-0 .27 0.11 0 .06-0 .14 1 .0 -7 .5 2 .0 -5 .8
Grown Cottontail 0.43 0.41-0 .46 0.25 0 .22-0.28 0 .7 -5 .7 2 .2 -3 .6
Table 9. Continued,
Call
Duration 
of Cries 
(sec)
Duration of  
In terva ls  
(sec)
Range of  
Frequencies 
(kHz)
Mean Range Mean Range Overal1 Dominant
Gray Woodrat 1.08 0 .44-1 .44 2.07 1 .14-3 .80 0 .3 -6 .3 1 .7 -2 .4
Ye] lowhaimter Woodpecker 0.35 0 .28-0 .47 0.17 0 .14-0 .22 0 .5 -5 .7 2 .0 -4 .0
Baby Javellna Continuous 0 .1 -4 .7 0 .1 -2 .0
Chicken 0.84 0 .77-0 .93 0.52 0.47-0 .58 0 .1 -3 .7 0 .7 -1 .4
Fawn 0.45 0 .31-0 .65 0.66 0 .30 -0 .96 0 .4 -4 .5 1 .0 -3 .8
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3 .5  to  4 .7  kHz, although occasional loud tones extend below t h i s  
range.
S t r u c t u r a l l y ,  the squeaks c ons is t  o f  h ig h ly  v a r i a b l e  combinations  
o f  un stru c tu re d ,  broad-spectrum no ise ,  and one or  two short  tonal com­
ponents. Most commonly, the tones a re  weakly emphasized, and, in the  
spectrographs,  they appear to be on ly  s l i g h t l y  d i f f e r e n t i a t e d  from the  
unstructured  component. In a few squeaks, a s in g le ,  prominent w h i s t l e ­
l i k e  tone is e v id e n t .
The number o f  over tones ,  the temporal lo c a t io n  o f  tonal no ise ,  
and the p a t te rn s  o f  frequency change w i t h in  the tonal noise vary  i r r e g u ­
l a r l y  from cry  to c r y .
Sound I n t e n s i t y  p a t te rn s  a re  a ls o  i r r e g u l a r .  Peak i n t e n s i t i e s  can 
occur a t  any time w i t h in  the c r y .  Frequency dominance v a r ie s  w i th in  
c r ie s  and from c ry  to c r y .
Because recordings were not used, cons iderab le  v a r i a t i o n  in most 
st imulus parameters occurred in the f i e l d .  Loud, uniform squeaks were 
p a r t i c u l a r l y  d i f f i c u l t  to  produce w i th  dry or  chapped l i p s ,  and a u d ib le  
v a r i a t i o n s  In the q u a l i t y ,  cadence, and i n t e n s i t y  o f  the squeaks were 
common.
A d d i t io n a l  C a l ls
A wide v a r i e t y  o f  coyote c a l l s  a re  a v a i l a b l e  to p o te n t ia l  c a l l e r s .  
Homemade c a l l s  o f  d i f f e r e n t  designs,  toy noisemakers ( e .g .  the  p l a s t i c  
reed u n i t  used in “ma-ma" t a lk in g  d o l l s ) ,  numerous commercial mouth- 
blown c a l l s ,  and recordings o f  small animal d is t r e s s  noises a re  a l l  
purported to be e f f e c t i v e .  To help  d e f in e  the kinds o f  noises to which
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coyotes are  a t t r a c t e d ,  a number o f  these o th e r  c a l l s  have been com­
pared w i th  the f i e l d  s t i m u l i .  Included In the comparison are nine  
commercial recordings o f  d i f f e r e n t  animal no ises ,  a commercial ly  
produced tape o f  hand-mouth c a l l i n g ,  and recordings o f  a second 
mouth-blown commercial c a l l  and a homemade p l a s t i c  c a l l .  S c i e n t i f i c  
nomenclature was not Included w i th  the  commercial tapes ,  and the  
animal names appearing In t h i s  a n a ly s is  a re  those used by the tape  
producer .
L ike  the f i e l d  s t i m u l i ,  a l l  o f  the  c a l l s  examined e i t h e r  Im i ta te  
or reproduce small animal d is t r e s s  c r i e s .  To the human e a r ,  most are  
s i m i l a r  and cons is t  o f  repeated,  r e l a t i v e l y  h igh -p i tch e d  screams o r  
squeals o f  short  d u r a t io n .  V a r ia t io n s  In p i t c h ,  harshness, and cadence,  
however, g ive  each c a l l  a d i s t i n c t  and p e r c e p t ib ly  d i f f e r e n t  q u a l i t y .
S u b je c t i v e l y ,  the c r ie s  o f  the gray woodrat,  J a v e l ln a ,  ch icken,  
and fawn a re  p a r t i c u l a r l y  d i s t i n c t .  The woodrat and j a v e l l n a  c a l l s  
cons is t  o f  i r r e g u l a r ,  harsh,  s t ra in e d  grunts;  the chicken c a l l  Is a 
s e r ie s  o f  f a m i l i a r  squawks; and the fawn c r ie s  a re  repeated, lamb-1 Ike  
b l e a t s .
Conventional sound spectrograms o f  r e p r e s e n ta t iv e  c r ie s  reveal  
strong s t r u c tu r a l  s i m i l a r i t i e s  among many o f  the c a l l s  (F igures 5 and 6) 
N ea r ly  a l l  are composed o f  d i s c r e t e  tones and over tones .  The d e te c t ­
a b le  d i f fe r e n c e s  In the harshness o f  the d i f f e r e n t  c a l l s  are  a t t r i b u t ­
ab le  to  d i f fe r e n c e s  In the numbers o f  overtones present and In the  
f requency d i f fe r e n c e s  between a d jacent  over tones .  In some c a l l s  ( e , g .  
the woodpecker, j a v e l l n a ,  and c h ic k e n ) ,  an un stru c tu re d ,  extremely  
raucous component Is p resent .  S u b je c t i v e l y ,  the  q u a l i t y  o f  the noises
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Figure 5. Conventional sound spectrograms of  representat ive  c r ie s  
from s ix  d i f f e r e n t  predator c a l l s :  (a) hand-mouth
c a l l in g ;  (b) half-grown ja c k ra b b i t ;  (c) grown Jack­
rabb it ;  (d) baby c o t t o n t a i l ;  (e) grown c o t t o n t a i l ;
( f )  fawn. These c r ie s  were from tapes furnished by 
Burnham Brothers, inc.
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Figure 6, Conventional sound spectrograms of  representat ive  c r ie s  
from s ix  d i f f e r e n t  predator c a l ls ;  (a) gray woodrat;  
(b) yeIlowhammer woodpecker; (c) baby ja v e l ln a ;
(d) chicken; (e) Burnham Brothers Long-Range Fox C a l l ;  
( f )  homemade p la s t ic  c a l l .  Cries (a) through (d) 
were from tapes furnished by Burnham Brothers, In c . ;  
cr ies  (e) and ( f )  were from tape recordings of  c a l l s  
blown by E. E. Seyler,
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ranges from a pure, m u s lc - l l k e  tone o f  the homemade p l a s t i c  c a l l  to  
the ex trem ely  harsh, raucous cawing o f  the woodpecker. Except f o r  
the homemade c a l l ,  a l l  the noises have a rough, dissonant q u a l i t y .
The q u a l i t y  o f  the noise is r e l a t i v e l y  uniform throughout most 
c r i e s .  In some, however, sudden s h i f t s  from unstructured  to tonal no ise ,  
or  sudden a d d i t io n  and e l im i n a t io n  o f  overtones produce abrupt ,  d e t e c t ­
a b le  changes in the  noise harshness.
In the samples a v a i l a b l e ,  th e re  was l i t t l e  v a r i a t i o n  in q u a l i t y  
from cry  to cry w i t h i n  the d i f f e r e n t  c a l l s .  The q u a l i t y  o f  each cry  
is  n e a r ly  Id e n t ic a l  to the q u a l i t y  o f  the o ther  c r i e s  in the s e r i e s .
Only In the grown j a c k r a b b i t  tape do the c r ie s  become p ro g re s s iv e ly  
more harsh.
There is co n s id e ra b le  v a r i a t i o n  in the s u b je c t iv e  p i tc h  o f  the  
d i f f e r e n t  c a l l s .  As In d ic a te d  by the emphasis on d i f f e r e n t  f requencies  
(Tab le  9 ) ,  the p i t c h  ranges from the r e l a t i v e l y  low-pi tched noise o f  
the j a v e l l n a  and chicken to  the much h ig h e r -p i tc h e d  c r ie s  o f  the baby 
c o t t o n t a i 1.
W i th in  in d iv id u a l  c r i e s ,  i r r e g u l a r  p a t te rn s  o f  frequency modula­
t io n  a rc  common to n e a r ly  a l l  tonal no ises .  In some c a l l s ,  the frequency  
modulat ion p a t te rn s  a re  o f  s u f f i c i e n t  d u ra t io n  and ampli tude to  produce 
a u d ib le  wavering p i t c h  changes as the c r ie s  progress. U s u a l ly ,  these  
modulations are  superimposed on a more general p a t te rn  in which the  
frequency o f  the tones (and, hence, the p i t c h )  g r a d u a l ly  r is e s  and f a l l s  
throughout the c r y .  In the two mouth-blown c a l l s ,  abrupt frequency s h i f t s  
a r e  p re s en t .  In most o th e r  c r i e s ,  i r r e g u l a r l y  changing emphasis on d i f ­
f e r e n t  f requencies  produces s l i g h t ,  but d e te c ta b le  p i t c h  changes.
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There Is l i t t l e  v a r i a t i o n  In the p a t te rn s  o f  frequency emphasis 
from cry  to cry  In the d i f f e r e n t  s e r i e s .  A l l  o f  the c r ie s  In any one 
sequence have approxim ate ly  the same p i tc h  w i th  s i m i l a r  pa t te rn s  o f  
p i t c h  f l u c t u a t i o n .
Temporal p a t te rn s  o f  peak noise I n t e n s i t i e s  a re  most o f te n  
r e l a t i v e l y  constant  from one c ry  to another w i t h in  any one s e r i e s ,  
but vary  from c a l l  to  c a l l .  In some c a l l s ,  the most Intense noise  
occurs a t  the beginning o f  each c r y ,  and In o th e r s ,  a t  the end. In 
a few. In t e n s i t y  peaks occur a t  I r r e g u l a r  In t e r v a ls  In the d i f f e r e n t  
c r i e s .
The most v a r i a b l e  parameters o f  the d i f f e r e n t  c a l l s  a re  the 
cadence and d u ra t io n  o f  the In d iv id u a l  c r ie s  (Table  9 ) .  Average 
d u ra t io n  o f  c r ie s  ranges from the very  short  c r ie s  o f  the baby c o t to n ­
t a i l  to  the longer screams o f  the grown j a c k r a b b i t  and the mouth-blown 
c a l l s .  The d u ra t io n  o f  In d iv id u a l  c r i e s  Is cons iderab ly  more reg u la r  
In some c a l l s  than In o th e rs ;  In some, the In d iv id u a l  c r i e s  vary  less  
than 0,1 sec, and In o th e r s ,  they vary more than 1 .0  sec. I n t e r v a ls  
between c r ie s  a re  t y p i c a l l y  s hor te r  than the c r i e s ,  but durat ions  o f  
i n t e r v a l s  a re  h ig h ly  v a r i a b l e .  C a l ls  comprised o f  I r r e g u l a r  c r ie s  
t y p i c a l l y  conta in  even more I r r e g u l a r  In t e r v a ls  between c r i e s .  The 
r e s u l t a n t  cadence o f  the d i f f e r e n t  c a l l s  v a r ie s  from the slow-paced,  
i r r e g u l a r  c r ie s  o f  the woodrat and j a v e l l n a  to the r a p id ,  r e p e t i t io u s  
c r i e s  o f  the baby c o t t o n t a i l ,  woodpecker, and the hand-mouth c a l l s .
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Success o f  the D i f f e r e n t  C a l ls  
Although a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  Is not demonstrable,  
the f i e l d  r e s u l ts  suggest th a t  a real  d i f f e r e n c e  In e f fe c t iv e n e s s  may 
e x i s t  between the r à b b l t  d is t r e s s  and the mouth-blown commercial c a l l s .  
Sonographic examination In d ic a te s  several s t r u c tu r a l  and temporal d i f ­
ferences between the two, any o f  which could ,  p o t e n t i a l l y ,  c o n t r ib u te  
to d i f f e r e n t i a l  success r a te s .  The most obvious d i f fe r e n c e s  a re  (a) 
the d i s t i n c t i v e  lack o f  q u a l i t y  v a r i a t i o n  both w i t h in  and among the  
In d iv id u a l  r a b b i t  c r i e s ,  (b) the n o t ic e a b ly  h igher p i tc h  o f  the commer­
c i a l  c a l l ,  and (c)  the s lower-paced, measured cadence of  the r a b b i t  c r y .
The o ther  c a l l s  examined share many c h a r a c t e r i s t i c s .  A l l  a re  
composed o f  a s e r ie s  o f  r e l a t i v e l y  s h o r t ,  harsh noises.  The tonal q u a l i t y  
o f  In d iv id u a l  c r i e s  Is  u s u a l ly  un iform, w i th  n o t ic e a b le  i n t r a - c r y  changes 
in p i t c h  and I n t e n s i t y .  W i th in  the d i f f e r e n t  c a l l s ,  the q u a l i t y ,  p i t c h ,  
and p a t te rn s  o f  o i tc h  f l u c t u a t i o n  In the In d iv id u a l  c r ie s  are  u s u a l ly  
q u i t e  s i m i l a r .  Most o f t e n ,  the c r ie s  In any given c a l l  are  n e a r ly  Iden­
t i c a l .  With a few except ions ,  the cadence o f  the c r ie s  Is r e l a t i v e l y  
r e g u la r ,  w i th  l i t t l e  v a r i a t i o n  In cry  and In te r v a l  du ra t io n s .
From c a l l  to c a l l ,  however, there  a re  conspicuous v a r i a t i o n s  In 
n e a r ly  a l l  acoust ic  parameters. D i f fe re n c e s  In p i t c h ,  cadence, and 
tonal  q u a l i t y  are  p a r t i c u l a r l y  e v id e n t .  The values o f  the measurable 
parameters o f  the two f i e l d  s t im u l i  a re  more s i m i l a r  than those o f  
many o f  the o ther  c a l l s  examined.
C l e a r l y ,  f i r m  conclusions regard ing d i f f e r e n t i a l  success r a te s ,  
or the In f luence  o f  s p e c i f i c  acous t ic  v a r i a b le s  on coyote responsive­
ness a re  unwarranted. Extens ive ,  c a r e f u l l y  c o n t r o l le d  experiments a re
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necessary to I d e n t i f y  the Important acoust ic  parameters, and d e t e r ­
mine t h e i r  In f luence  on c a l l i n g  success. Because o f  low success r a te s ,  
however, f i e l d  t e s ts  o f  s p e c i f i c ,  a l t e r n a t i v e  hypotheses are  h ig h ly  
Im p r a c t i c a l ,
At t h i s  t ime,  however, a few broad conclusions can be drawn. I t  
Is reasonable to conclude t h a t  n e a r ly  any s e r ie s  o f  loud, s h r i l l  d i s ­
t re s s  screams w i l l  be e f f e c t i v e  to some degree In c a l l i n g  coyotes. An 
e f f e c t i v e ,  general c a l l  should probably have the fo l lo w in g  c h a r a c te r ­
i s t i c s ;  (1) I t  should be r e l a t i v e l y  h ig h -p i tch e d ;  (2) In d iv id u a l  c r ie s  
should l a s t  less than 2 sec and should be r a p id ly  repeated;  (3) the  
c r i e s  should have a r e l a t i v e l y  harsh tonal q u a l i t y ;  and (4) the p i t c h ,  
tonal q u a l i t y ,  and noise I n t e n s i t y  should vary w i t h in  each c r y ,  to c re a te  
a u d ib le  f lu c t u a t i o n s  In the noise produced.
There Is probably  l i t t l e  need fo r  a c a l l e r  to have ex tens ive  
experience  or to  know s u b t le  techniques in the use o f  mouth-blown c a l l s .  
Common technique Is to hold the c a l l  In one hand, and, w i th  the c a l l  In 
the mouth, cup the o ther  hand around the open end. Blowing v ig o ro u s ly  
through the c a l l  w i l l  produce loud, s c re a m - l ik e  noises.  The q u a l i t y ,  
p i t c h ,  and In t e n s i t y  o f  the noise can be changed by vary ing  the force  
w i th  which the c a l l  Is blown, and a wavering,  muting e f f e c t  can be 
crea ted  by opening and c los ing  the hand th a t  cups the open end.
Which commercially produced c a l l  is used Is probably o f  l i t t l e  
importance; only  marginal d i f fe r e n c e s  In success ra tes  should be
expected .
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Discussion o f  C a l l in g  Technique  
In a d d i t io n  to c a l l  s e le c t io n  and use, th e re  a re  several o ther  
cons id era t io ns  th a t  w i l l  he lp  ensure c a l l i n g  success. Although seem­
in g ly  s e l f - e v i d e n t ,  the most Important  c o n s id e ra t io n  is tha t  coyotes  
must be w i t h in  hearing d is ta n c e  o f  the c a l l .  C a l le r s  should be a l e r t  
f o r  t a n g ib le  evidence o f  coyotes,  and avoid c a l l i n g  in areas where 
the re  Is none. To maximize the e f f e c t i v e  range, the f i r s t  c a l l  should 
be as loud as p o s s ib le .  In the absence o f  o th e r  evidence, i f  repeated  
c a l l i n g  e f f o r t s  In a given area f a l l  to  produce responses, the c a l l e r  
can probably  assume th a t  few or  no coyotes f req uent  th a t  a rea ,  and tha t  
f u r t h e r  at tempts a re  l i k e l y  to be f u t i l e .
Coyotes may not respond even when they a re  present .  Three t r i a l s  
have been c i t e d  in which coyotes were v i s i b l e  during the c a l l ,  and o b v i ­
ous ly  heard the no ise ,  but f a i l e d  to approach. There a re  no obvious 
exp lana t ions  fo r  t h i s  lack o f  response. In a d d i t io n ,  from e a r l y  February  
to e a r l y  March, numerous t r i a l s  were performed, and only  one success was 
recorded. In a t  le a s t  some o f  those t r i a l s ,  t racks  and howling Ind ica ted  
th a t  coyotes must have been w i t h i n  hearing range o f  the c a l l s .  Again,  
there  is no c l e a r  e x p la n a t io n  f o r  th is  lack o f  response. The breeding 
season, however, g e n e r a l ly  occurs between February and A p r i l  (H a l l  and 
Kelson, 1959) ,  and i t  is poss ib le  t h a t  seasonal reproduct ive  or  soc ia l  
behavior  In t e r f e r e d  w i th  response p a t te rn s .
The evidence In d ic a te s  th a t  on ly  a few environmental parameters  
need to be considered.  During w in te r  d a y l ig h t  hours in th is  a r e a ,  
c a l l i n g  was cons iderab ly  more e f f e c t i v e  in the mornings. There is a 
suggestion th a t  c a l l i n g  during per iods o f  f a l l i n g  barometric  pressure
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may be more e f f e c t i v e ,  but f u r t h e r  in v e s t ig a t i o n  o f  th is  po int  is 
needed before  a conclusion can be made. For physical reasons, any 
environmental v a r i a b l e  th a t  in t e r f e r e s  w i th  t ransmission o f  the noise,  
or reduces i t s  c a r ry in g  power, can be expected to reduce the e f f e c t i v e ­
ness o f  any c a l l i n g  e f f o r t .  No o th e r  measured environmental parameters  
had demonstrable in f lu e n c e  on c a l l i n g  success.
Actual f i e l d  technique i s ,  in la rge  p a r t ,  d ic ta te d  by the sensory 
c a p a b i l i t i e s  o f  the coyotes. C a l l in g  s i t e s  should always be approached 
w i th  c a u t io n .  Coyotes' senses o f  hearing and smell a re  extremely  acute ,  
and noise or  the  scent o f  a man can ru in  chances f o r  a successful c a l l .  
S i m i l a r l y ,  coyote v is io n  is acute a t  c lose  range, and they seem p a r t i c u ­
l a r l y  a l e r t  to movement. I f  the c a l l e r  is observed during h is  approach,  
and the coyotes a larmed, subsequent c a l l i n g  e f f o r t s  w i l l  probably f a i l .  
Once on the s i t e ,  c a l l e r s  should remain as q u ie t  and motionless as 
p o s s ib le .  Attempts a t  camouflage and concealment are  probably h e l p f u l ,  
but appear to be less important than s i le n c e  and a lack o f  movement.
Following a c a l l ,  the c a l l e r  must remain a l e r t ;  coyotes approach 
s i l e n t l y .  Although bo ld ,  s t ra ig h t fo r w a r d  approaches are  common, some 
coyotes approach c a u t io u s ly ,  and c a l l e r s  should be a l e r t  fo r  sm al l ,  
inconspicuous movements in the surrounding a re a .  Various popular  
a r t i c l e s  suggest th a t  c a l l e r s  should remain in p o s i t io n  fo r  a t  le a s t  
20 to 30 minutes. The evidence from t h i s  study, however, ind ica tes  
th a t  coyote response is immediate, and th a t  few, i f  any, a d d i t io n a l  
successes w i l l  be obta ined by w a i t in g  longer than 10 to 15 minutes.  
C a l le r s  should pay p a r t i c u l a r  a t t e n t i o n  to p r e v a i l in g  wind con d i t io n s ;
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coyotes w i l l  t y p i c a l l y  approach so as to pass downwind from the s i t e ,  
and w i l l  f l e e  as soon as they scent the c a l l e r ,
A hand-mouth squeak, or a s u i t a b l e ,  s hor t - ran ge  s u b s t i t u t e ,  should 
probably  be used during any c a l l i n g  e f f o r t .  I t s  usefulness to c a l l  
coyotes c lo s e r  In open a re a s ,  or  to stop r e t r e a t s ,  has been c l e a r l y  
demonstrated. In heavy cover o r  fo re s te d  a rea s .  I t s  use to a l lo w  
coyotes to lo ca te  the source o f  the st imulus and to approach w i th in  
v i s i b l e  range seems e s p e c i a l l y  Important .
CHAPTER V
SUMMARY AND CONCLUSIONS 
In the w in te r  and spring o f  1972, 302 coyote c a l l i n g  t r i a l s  were 
performed a t  a s e r ie s  o f  s ta t io n s  In the B lackfoot  V a l l e y  In western  
Montana. Seventeen t r i a l s ,  o r  approxim ate ly  5 .6  per c e n t ,  were success­
f u l ,  dur ing which a t o t a l  o f  36 coyotes were a t t r a c t e d  to  c a l l i n g  s i t e s .
A tape recording o f  a commercia lly  produced, mouth-blown predator  
c a l l  was n e a r ly  tw ice  as e f f e c t i v e  as a recording o f  actual  r a b b i t  d i s ­
t re s s  c r i e s .  S u b je c t iv e  and sonographic analyses o f  the two s t im u l i  
reveal several acous t ic  d i f fe r e n c e s  which could ,  p o t e n t i a l l y ,  c o n t r ib u te  
to  d i f f e r e n t i a l  success r a te s .  The most obvious d i f fe r e n c e s  were (1)  
the  harsh, but h ig h ly  I r r e g u l a r  tonal q u a l i t y  o f  the commercial c a l l ,
(2) the higher p i tc h  o f  the commercial c a l l ,  and (3) the slow-paced,  
measured cadence o f  the r a b b i t  d is t r e s s  c r i e s .
A t h i r d  f i e l d  s t im u lu s ,  the hand-mouth squeak, and 12 o th e r ,  
p u rp o r te d ly  e f f e c t i v e  predator  c a l l s  were a lso  examined In d e t a i l .  
Although most c a l l s  consisted o f  r a p id ly  repeated,  s h r i l l  c r i e s ,  there  
was cons iderab le  v a r i a t i o n  in p i t c h ,  tonal q u a l i t y ,  and cadence from 
c a l l  to c a l l .  The r e l a t i v e l y  wide v a r i a t i o n  in stimulus parameters  
suggested tha t  probably  any s e r ie s  o f  more o r  less harsh, h ig h -p i tc h e d .  
I r r e g u l a r  c r i e s  could be expected to  c a l l  coyotes w i th  some degree o f  
success.
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L o w - In te n s i ty ,  hand-mouth squeaking was an extrem ely  e f f e c t i v e  
c a l l i n g  technique a t  c lose  ranges. No a d d i t io n a l  successes were 
a t t r i b u t a b l e  to t h i s  c a l l ,  but coyotes th a t  had responded to the 
i n i t i a l  r a b b i t  d is t r e s s  or  commercial c a l l s  showed marked responses.
F lee ing  coyotes e i t h e r  turned to look back as they ran,  stopped tem­
p o r a r i l y ,  or  reapproached the c a l l i n g  s i t e .  Coyotes th a t  had stopped 
approaching, but were not f l e e i n g ,  u s u a l ly  approached more c lo s e ly .
Coyotes th a t  had by-passed the c a l l i n g  s i t e  In v a r ia b l y  returned and 
approached more c l o s e ly .
Time o f  day was the environmental f a c t o r  most s t ro ng ly  c o r r e la te d  
w i th  c a l l i n g  success. T r i a l s  between pre-dawn and s o la r  mid-day were 
cons id erab ly  more successful than a f ternoon and evening t r i a l s .  C a l l in g  
may be more successful during per iods o f  f a l l i n g  barometric  pressure,  
but a d e f i n i t i v e  conclusion Is not p o ss ib le .  Ambient temperature, p re ­
c i p i t a t i o n ,  wind v e l o c i t y  and c h a r a c te r ,  snow depth and consistency,  
and cloud cover a l l  f a i l e d  to c o r r e l a t e  w i th  c a l l i n g  success. V e g e ta t iv e  
cover and t e r r a i n  did not in f lu e n c e  success ra tes  n o t ic e a b ly ,  but did  
seem to in f lu e n c e  the behavior  o f  responding coyotes. In f l a t ,  open 
a rea s ,  coyotes t y p i c a l l y  approached the c a l l i n g  s i t e  d i r e c t l y ;  in 
i r r e g u l a r  t e r r a i n  o r  fo re s te d  a rea s ,  the approach was slower and less  
d i r e c t ,  as i f  the coyotes were unaware o f  the lo c a t io n  o f  the stimulus  
source.
The behavior o f  responding coyotes v a r i e d .  Most approached u n t i l  
they scented the ob server ,  and then turned and ran away. Others approached 
to w i t h i n  a few hundred yards,  stopped, and did not approach more c lo s e ly  
u n t i l  the hand-mouth squeak was g ive n .  A few by-passed the c a l l i n g  s i t e .
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and were r e c a l le d  w i th  the hand-mouth squeak. Most approaches were 
bold and u n h e s i ta t in g ,  but many Included frequent  stops and side  
t r i p s .  In some t r i a i s ,  coyotes ran to the c a l l i n g  s i t e ,  and in o th e r s ,  
they t r o t t e d  or  walked. F re q u e n t ly ,  more than one coyote approached 
during a t r i a l ,  but a l l  the m u l t i p le  responses consisted o f  coyotes 
ob v ious ly  t r a v e l i n g  o r  hunting to g e th e r .  In almost a l l  t r i a l s ,  coyotes  
approached so as to pass downwind from the c a l l i n g  s i t e .  In successful  
t r i a l s  where coyotes were observed p r i o r  to c a l l  p re s e n ta t io n ,  response 
was immediate. In a few t r i a l s ,  however, observed coyotes f a i l e d  to 
respond.
Experience and f i e l d  r e s u l t s  in d ic a te  th a t  the chances o f  c a l l i n g  
coyotes to c lose range may be maximized by (1) c a l l i n g  where there  Is 
a reasonable expectancy th a t  coyotes are  present;  (2) c a l l i n g  in the  
e a r l y  morning; (3) making a q u i e t ,  caut ious approach to the c a l l i n g  s i t e ;  
(4) present ing  a loud i n i t i a i  d is t r e s s  c a l l ;  (5) remaining a l e r t ,  motion­
less and q u ie t  a f t e r  the c a l l  has been given;  and (6) using the hand- 
mouth squeak as a supplemental ,  c lose -range  s t im ulus .
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